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CLAIMS 



[Claim(s)] 

[Claim 1] It is the correspondence procedure which sends and receives real-time data, such as 
voice data and image data, by packet transmission between the communication terminals connected 
to the network. The transmit terminal which transmits real-time data generates a time stump based 
on the clock signal which synchronized with the real-time data to transmit. The accepting station 
which transmits to the phase hand terminal aiming at this, and receives real-time data The clock 
signal which received the time stump from a transmit terminal and synchronized with the real-time 
data in said transmit terminal based on this time stump, The correspondence procedure 
characterized by detecting a part for the gap with a self clock signal, controlling the frequency of 
said self clock signal according to a part for this gap, and doubling the synchronization with said 
clock signal of said transmit terminal. 

[Claim 2] In said transmit terminal which transmits real-time data The counted value of said clock 
signal which synchronized with the real-time data to transmit In said accepting station which 
transmits to the phase hand terminal made into the object for every predetermined timing as said 
time stump, and receives real-time data Whenever it receives the time stump from a transmit 
terminal, said time stump, By asking for difference with the counted value of said self clock signal at 
the time of said time stump reception as a part for said gap, and comparing a part for the part for 
the last gap, and this gap The correspondence procedure according to claim 1 characterized by 
detecting the delay of said clock signal of the self to said clock signal which synchronized with said 
real-time data in said transmit terminal, and progress, and controlling the frequency of said self 
clock signal according to this detection result. 

[Claim 3] Said network is that for which the communication mode which can transmit a packet to 
random timing, avoiding the collision of transmission is used. Said transmit terminal of real-time data 
at the time of transmission of the packet for transmitting real-time data Said accepting station 
which includes said time stump at the time of this transmission in said packet, transmits, and 
receives real-time data is a correspondence procedure according to claim 1 or 2 characterized by 
extracting and using said time stump from the packet which received. 

[Claim 4] Claim 1 characterized by adding a part for the transmission error produced by junction 
detected in the repeating installation which relays data using the common time amount counter 
which manages time amount common to said network to said time stump, and transmitting it when 
the data from said transmit terminal to said accepting station are relayed, a correspondence 
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procedure according to claim 2 or 3. 

[Claim 5] Two or more communication terminals are connected through a network. Between said 
communication terminals Are the communication system which sends and receives real-time data, 
such as voice data and image data, by packet transmission, and the transmit terminal which 
transmits real-time data A time stump is generated based on the clock signal which synchronized 
with the real-time data to transmit. The accepting station which is equipped with a time stump 
generation means to make it transmit to the phase hand aiming at this, and receives real-time data 
The clock signal which synchronized with the real-time data in said transmit terminal based on the 
time stump from the transmit terminal which transmits the variable frequency oscillator and the 
real-time data for generating a clock signal, Communication system characterized by having a 
detection means to detect a part for the gap with the self clock signal generated according to the 
signal from said variable frequency oscillator, and a frequency control means detected by said 
detection means to shift and to control the oscillation frequency of said variable frequency oscillator 
according to a part. 

[Claim 6] Said time stump means forming of said transmit terminal By counting the clock signal 
which synchronized with the real-time data to transmit It is what transmits to the phase hand 
terminal which generates said time stump and targets this for every predetermined timing. Said 
accepting station It has a count means to count said clock signal generated according to the signal 
from said variable frequency oscillator. Said detection means It is what asks for the difference of 
said time stump from said transmit terminal, and the counted value of said count means at the time 
of said time stump reception. Said frequency control means By comparing with this difference the 
last difference detected by said detection means Communication system according to claim 5 
characterized by controlling the oscillation frequency of said variable frequency oscillator made to 
generate the signal for detecting the delay of said self clock signal, and progress, and generating a 
clock signal according to this detection result. 

[Claim 7] The communication mode which sends out a packet to random timing while said network 
avoids the collision of transmission is used. Said transmit terminal To the packet for sending out 
said real-time data, it sets at the time of sending out of said packet. It has a time stump addition 
means to add said time stump generated by said time stump generation means. Said accepting 
station Communication system according to claim 5 or 6 characterized by having a time stump 
extract means to extract said time stump from the packet which received. 

[Claim 8] Said network has the repeating installation which relays data. Said repeating installation 
The common time amount counter for managing time amount common to said network, A 
transmission error detection means to detect the transmission error which used said common time 
amount counter and was produced by junction when data were relayed, Claim 5 characterized by 
having a time stump correction means to add a part for said transmission error detected by the 
transmission error detection means to said time stump, and to make it transmit, communication 
system according to claim 6 or 7. 

[Claim 9] The communication terminal characterized by to have a time stump generation means two 
or more communication terminals are connected through a network, and is the communication 
terminal which transmits said real-time data of the communication system which sends and receives 
real-time data, such as voice data and image data, by the packet between said communication 
terminals, generates a time stump based on the clock signal which synchronized with the real-time 
data to transmit, and make it transmit to the transmission place aiming at this. 
[Claim 10] Said time stump means forming is a communication terminal according to claim 9 
characterized by being what generates said time stump by counting the clock signal which 
synchronized with said real-time data. 

[Claim 11] Said network is a communication terminal according to claim 9 or 10 which carries out 
the description of having a time stump addition means to add said time stump generated with said 
time stump generation means by the packet for the communication mode which can send out a 
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packet to random timing being used avoiding the collision of transmission, and transmitting said real- 
time data at the time of transmission of said packet. 

[Claim 12] Two or more communication terminals are connected through a network. Between said 
communication terminals It is the communication terminal which receives said real-time data of the 
communication system which sends and receives real-time data, such as voice data and image data, 
by the packet. The variable frequency oscillator for the time stump generated from the clock signal 
which synchronized with the real-time data to transmit being made to be transmitted from the 
transmit terminal of real-time data, and generating a clock signal, The clock signal which 
synchronized with the real-time data in said transmit terminal based on the time stump from the 
transmit terminal which transmits real-time data, The communication terminal characterized by 
having a detection means to detect a part for the gap with the self clock signal generated according 
to the signal from said variable frequency oscillator, and a frequency control means detected by said 
detection means to shift and to control the oscillation frequency of said variable frequency oscillator 
according to a part. 

[Claim 13] Said time stump is the counted value of the clock signal which synchronized with the 
real-time data to transmit. It has a count means to count said clock signal generated according to 
the signal from said variable frequency oscillator. Said detection means Said time stump from the 
transmit terminal which transmits real-time data, It is what asks for difference with the counted 
value of said count means at the time of said time stump reception. Said frequency control means 
By comparing with this difference the last difference detected by said detection means The 
communication terminal according to claim 12 characterized by detecting the delay of said self clock 
signal, and progress, and controlling the oscillation frequency of said variable frequency oscillator 
according to this detection result. 

[Claim 14] It is the communication terminal according to claim 12 or 13 characterized by having a 
time stump extract means to extract said RIARUTAIMUDETA ** from the packet which said 
network sends out a packet to asynchronous, avoiding the collision of transmission, and said time 
stump from said transmit terminal was made to be added to the packet for sending out said real- 
time data, and received. 

[Claim 15] Two or more communication terminals are connected through a network. Between said 
communication terminals The common time amount counter for being the repeating installation of 
the communication system which sends and receives real-time data, such as voice data and image 
data, by the packet, and managing time amount common to said network, A transmission error 
detection means to detect the transmission error which used said common time amount counter 
and was produced by junction when data were relayed, Repeating installation characterized by 
having a time stump correction means to add a part for said transmission error detected by the 
transmission error detection means to said time stump, and to make it transmit. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the communication terminal and repeating 
installation which are mutually used by the correspondence procedure in the case of being made to 
communicate by packet transmission, communication system, these approaches, and the system 
between the equipment which connected various kinds of equipments, such as a computer terminal 
and its peripheral device, through the network, and was connected to this network. 
[0002] 

[Description of the Prior Art] The communication mode which performs packet transmission which 
gathers the data to transmit in the packet of predetermined magnitude, and transmits them from 
viewpoints, such as increase in efficiency of data transmission, is used widely. As a communication 
mode which performs this packet transmission, there are a CSMA/CA (Carrier Sense Multiple 
Access/Collision Detection) method, a TDMA (Time Division Multiple Access) method, etc., for 
example. 

[0003] And in packet transmission, when, transmitting continuous real-time data, such as voice data 
and image data, to random timing for example, there is a problem that the synchronization of the 
clock signal for processing data by the transmitting side and the receiving side must be doubled. 
[0004] That is, the data received in the accepting station with the transmit terminal which transmits 
a packet, and the accepting station which receives a packet when the frequency of the clock signal 
for processing a packet had shifted may be made to produce lack, or may be made to generate 
overflow of a receive buffer. Now, it cannot receive certainly and all of the data transmitted cannot 
be used. 

[0005] For this reason, as an approach of doubling the synchronization of a clock signal by the 
transmitting side and the receiving side, when transmitting real-time data by packet transmission, as 
shown in JP,5-37560,A A time stump and the clock signal of the synchronous network which is a 
network which was able to take clock synchronization are used. Approaches, such as the approach 
of controlling the mutual clock signal of the transmitting side of a packet and a receiving side and 
the so-called buffering method which controls a clock signal according to the amount of data 
accumulation of the buffer which accumulates a packet, etc. are proposed. 

[0006] Packet transmission enables it to send and receive real-time data, without generating lack of 

data, overflow of a receive buffer, etc. by using these approaches. 

[0007] 

[Problem(s) to be Solved by the Invention] By the way, the method of using the time stump 
mentioned above and the clock signal of a synchronous network aims at synchronous doubling of 
the clock signal during transmission and reception of data in case the network where the 
communication terminal was connected is a synchronous network. Therefore, when a clock signal 
common to a network does not exist, in the case of an asynchronous network which sends out a 
packet to asynchronous while avoiding the collision of transmission of data, by the approach given in 
said official report, the synchronization of the clock signal during transmission and reception of data 
cannot be doubled. 

[0008] Moreover, in the case of the buffering method mentioned above, it depends at the attainment 
rate of the data with which the buffer of a receiving side is covered. For this reason, there is a 
problem of being only easy to be influenced of fluctuation etc. by the transit delay of not only the 
difference of the clock of a transmitting side and a receiving side but the packet in a network. 
[0009] That is, when the buffering method is used, purely, the synchronization of the clock signal of 
a transmitting side and a receiving side cannot be doubled, and precision of received data may fully 
be unable to be secured. This is explained also to JP,5-37560,A mentioned above. 
[0010] It aims at offering the communication terminal and repeating installation which are used by 
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the correspondence procedure which can double the synchronization of the clock signal of a 
transmitting side and a receiving side, communication system, these approaches, and the system, 
without this invention being dependent on a network (network) in view of the above thing. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
correspondence procedure of invention according to claim 1 It is the correspondence procedure 
which sends and receives real-time data, such as voice data and image data, by packet transmission 
between the communication terminals connected to the network. The transmit terminal which 
transmits real-time data generates a time stump based on the clock signal which synchronized with 
the real-time data to transmit. The accepting station which transmits to the phase hand terminal 
aiming at this, and receives real-time data The clock signal which received the time stump from a 
transmit terminal and synchronized with the real-time data in said transmit terminal based on this 
time stump, It is characterized by detecting a part for the gap with a self clock signal, controlling the 
frequency of said self clock signal according to a part for this gap, and doubling the synchronization 
with said clock signal of said transmit terminal. 

[0012] According to the correspondence procedure of this invention according to claim 1, the time 
stump transmitted to an accepting station from a transmit terminal is generated in a transmit 
terminal based on the clock signal which synchronizes with real-time data. 

[0013] In an accepting station, a part for the gap of the clock signal of a transmit terminal and a self 
clock signal is detected based on a time stump. The frequency of the clock signal of an accepting 
station is controlled and it is made for the frequency of the clock signal of an accepting station to 
double with the frequency of the clock signal of a transmit terminal according to a part for this gap. 
[0014] It enables it to double the synchronization with the clock signal which synchronized with the 
real-time data used in the transmit terminal by this, and the clock signal used in an accepting 
station. Therefore, without generating lack of received data, and overflow of a receive buffer, real- 
time data are received certainly and it enables it to be used in an accepting station. 
[0015] Moreover, the correspondence procedure of invention according to claim 2 is a 
correspondence procedure according to claim 1 , and is set to said transmit terminal which transmits 
real-time data. The counted value of said clock signal which synchronized with the real-time data to 
transmit In said accepting station which transmits to the phase hand terminal made into the object 
for every predetermined timing as said time stump, and receives real-time data Whenever it 
receives the time stump from a transmit terminal, said time stump, By asking for difference with the 
counted value of said self clock signal at the time of said time stump reception as a part for said 
gap, and comparing a part for the part for the last gap, and this gap The delay of said clock signal of 
the self to said clock signal which synchronized with said real-time data in said transmit terminal, 
and progress are detected, and it is characterized by controlling the frequency of said self clock 
signal according to this detection result. 

[0016] According to the correspondence procedure of this invention according to claim 2, the time 
stump generated in a transmit terminal is formed by counting the clock signal which synchronized 
with real-time data. In an accepting station, the difference of the time stump from a transmit 
terminal and the counted value of a self clock signal is detected as a part for the gap of the clock 
signal of a transmitting side and a receiving side. 

[0017] In a receiving set, it shifts, and the part surely holds the detected thing for which it asked 
last time, and is compared with a part for the gap for which it asked this time. According to the 
delay of the clock signal of the receiving set obtained as a result of this comparison, and progress, 
the frequency of the clock signal used with an accepting station is controlled. 
[0018] Since the direction of control of the frequency of the clock signal in a receiving set is 
detected to accuracy and the frequency of the clock signal in a receiving set is controlled by this 
according to this detection result, it enables it to double with quick and accuracy the 
synchronization with the clock signal used in a receiving set, and the clock signal used in the 
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sending set. 

[0019] The correspondence procedure of invention according to claim 3 is a correspondence 
procedure according to claim 1 or 2. Moreover, said network It is that for which the communication 
mode which can transmit a packet to random timing, avoiding the collision of transmission is used. 
Said transmit terminal of real-time data Said accepting station which includes said time stump at 
the time of this transmission in said packet, transmits at the time of transmission of the packet for 
transmitting real-time data, and receives real-time data is characterized by extracting and using 
said time stump from the packet which received. 

[0020] When according to the correspondence procedure of this invention according to claim 3 the 
packet for transmitting real-time data is formed and this formed packet is transmitted, a time stump 
just before the packet which shows the transmitting event of a packet is transmitted (flash 
transmitted) is added and transmitted to a packet, and the packet which received the accepting 
station which receives a packet to a time stump — extracting — business — **** . 
[0021] Thereby, since the time stump at the time of packet transmission can always be added to a 
packet and it can transmit, even if a packet is sent out to random timing, it can double with the 
clock signal which used the clock signal which uses a time stump for a basis in a receiving set with 
the sending set in the receiving set. 

[0022] Moreover, the correspondence procedures of invention according to claim 4 are claim 1 and 
a correspondence procedure according to claim 2 or 3, and when the data to said accepting station 
are relayed from said transmit terminal, they are characterized by adding a part for the transmission 
error produced by junction detected using the common time amount counter which manages time 
amount common to said network to said time stump, and transmitting it in the repeating installation 
which relays data. 

[0023] When transmit data is supplied through repeating installation, it obtains from a sending set to 
a receiving set by using the common time amount counter which manages time amount common to 
a network for a part for the transmission error produced by junction, a part for a transmission error 
is added to it to a time stump, and it is made to be transmitted to it in repeating installation at a 
phase hand according to the correspondence procedure of this invention according to claim 4. 
[0024] in an accepting station, junction arises by this — transmission — incorrect — even if it is 
the case where difference arises — this transmission — incorrect — the clock signal which used 
the clock signal used with a receiving set with the sending set, without changing in any way with the 
case where junction is not performed by using the time stump also in consideration of difference — 
******** — things are made to be made. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the correspondence 
procedure by this invention, communication system, a communication terminal, and repeating 
installation is explained, referring to drawing. 

[0026] [Gestalt of the 1 st operation] drawing 1 is drawing in order to explain the configuration of 
LAN of the gestalt of this 1 st operation. The gestalt of this 1 st operation is an example in the case 
of the so-called bus type of LAN (Local Area Network). Moreover, avoiding the collision of 
transmission, random access is possible for the transmission system in the case of LAN of the 
gestalt of this operation, and it is made while CSMA/CD is used and data are sent and received by 
packet transmission. 

[0027] And in drawing 1 , each of terminal units 1 1, 21, 31, 41, and 51 is a personal computer, a 
workstation, etc. which can treat real-time data, such as voice data and image data. The 
communication link units (LAN unit) 12, 22, 32, 42, and 52 are connected to these terminal units 11, 
21, 31, 41, and 51, and the terminal unit and LAN unit used as a pair constitute the LAN terminal 
units 1, 2, 3, 4, and 5. 

[0028] Dra wing 2 is a block diagram for explaining each configuration of the LAN units 12, 22, 32, 42, 
and 52 which are the communication terminals of the gestalt of this operation to which the 
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communication terminal by this invention was applied. In the gestalt of this operation, each of the 
LAN units 12, 22, 32, 42, and 52 is constituted similarly, and as shown in drawing 2 , it is equipped 
with the transceiver section 201, an interface 202, a connector 203, CPU204. ROM205 and RAM206, 
and a bus 207. 

[0029] In the LAN units 12, 22, 32, 42, and 52 of the gestalt of this operation, CPU204, and ROM205 
and RAM206 constitute a control section 210. Here, the data which need ROM 205 for a program or 
processing are recorded, and RAM206 is used as the so-called working area. 

[0030] And the transceiver section 201 and the interface section 202 are connected to a control 
section 210 through a bus 207, and it enables it to control these to be shown in drawin g 2 . 
Moreover, a connector 203 is for connecting a LAN unit and a terminal unit. 

[0031] And in the gestalt of this operation, the transceiver section 201 detects the carrier signal 
which is flowing to the network bus line 60, and it performs modulation processing of transmit data, 
recovery processing of received data, etc. while it collaborates with a control section 210 and 
controls the sending-out timing of a packet. Moreover, the interface section 202 is for enabling an 
exchange of data between a terminal unit and a network, and it has the function to perform 
generation of a transmitting packet, decomposition of a receive packet, etc. while in the case of the 
gestalt of this operation it is equipped with the counter for a synchronization, or a network time 
counter so that the after-mentioned may also be carried out. 

[0032] And if the self address (self ID), the address (transmission place ID) of a transmission place, 
and supply of the data which should be transmitted are received from a terminal unit through a 
connector 203, the interface section 202 will form the packet which consists of a header containing 
the transmission place ID, Self ID, etc., data which should be transmitted according to the control 
from a control section 210, and will supply this to the transceiver section 201. 

[0033] The transceiver section 201 processes amplifying the supplied transmitting packet etc., and 
generates the signal for transmission, and it is made to transmit to other LAN terminal units which 
target this through the bus line 60 of LAN. By the transceiver section 201 and the control section 
210, although it detects not receiving a signal beforehand in order to avoid the collision of 
transmission, it may not necessarily restrict that a collision is avoidable, but may have [ in / at this 
time / a LAN unit ] the random latency time, for example. 

[0034] Moreover, the transceiver section 202 receives the packet of addressing to self transmitted 
through the bus line 60 of LAN, and supplies this to the interface section 202. The interface section 
202 decomposes the packet from the transceiver section 201, and extracts the transmitted real- 
time data. And the extracted data are supplied to a terminal unit through a connector 203. 
[0035] Thus, each of the LAN units 12, 22, 32, 42, and 52 has the function which enables 
transmission and reception of data between the LAN terminal units connected to the network. 
[0036] By the way, in the case of LAN of the gestalt of this operation that performs access random 
[ both ] which transmits data by the packet, the clock signal generated independently, respectively 
is used with the LAN terminal unit of the transmitting side of a packet, and the LAN terminal unit of 
the receiving side of a packet. For this reason, the synchronization with the clock signal used by the 
transmitting side and the clock signal used by the receiving side must be doubled. 
[0037] That is, when the synchronization of the clock signal of a transmitting side and a receiving 
side is not correct, as mentioned above, lack of the transmitted real-time data is generated, the 
precision of real-time data is dropped, or overflow of a receive buffer is caused, and there is a case 
where utilization of real-time data becomes impossible. When transmitting and receiving the so- 
called real-time data to be processed real time [ image data / voice data, ] especially, it is important 
to double the synchronization of a clock signal by the transmitting side and the receiving side. 
[0038] Then, the LAN units 12, 22, 32, 42, and 52 of the gestalt of this operation add the time stump 
at the transmitting event to the packet which transmits, and are transmitted to it so that it may 
explain below. Moreover, the LAN units 12, 22, 32, 42, and 52 of the gestalt of this operation are set 
by the frequency of the clock signal which used the frequency of a self clock signal with the LAN 
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terminal unit of a transmitting side based on the time stump added to the packet which received 
when the packet was received. He is trying for this to double the synchronization of a clock signal 
between the LAN terminal units between transceiver. 

[0039] Referring to drawing 3 and drawing 4 below, as a dotted-line arrow head shows synchronous 
doubling of the clock signal using this time stump in drawing 1 , from the LAN terminal unit 2, the 
case where real-time data are transmitted to the LAN terminal unit 4 is made into an example, and 
it explains. 

[0040] Drawing 3 is a block diagram for explaining the example of a configuration of the interface 
section 202 of the LAN units 12, 22, 32, 42, and 52 of the gestalt of this operation. Moreover, 
drawing 4 is drawing for explaining synchronous doubling of the clock signal performed between the 
LAN terminal unit 2 and the LAN terminal unit 4 in the gestalt of this operation. 
[0041] As shown in drawing 3 , the interface section 202 of the LAN units 12, 22, 32, 42, and 52 is 
equipped with VCO (voltage-controlled variable frequency oscillator)21 1, a timing generator 212, the 
packet generation section 213, the packet transmitting section 214, the packet separation section 
215, the packet receive section 216, a synchronous counter 217, the oscillation frequency control 
section 218, the network time counter 219, and the frequency oscillator 220. Here, the network time 
counter 219 and the frequency oscillator 220 are for managing time amount common between the 
communication terminals connected to the same network. 

[0042] It is made for VC021 1 to have the oscillation frequency controlled by the oscillation 
frequency control section 218 to be for generating the clock signal used at the time of transmission 
of data, and reception, and to carry out the after-mentioned. And the signal from VC021 1 is 
supplied to a timing generator 212. 

[0043] Based on the signal from VC0211, a timing generator 212 forms the clock signal supplied to 
the packet generation section 213 and the packet disassembly section 215, and the clock signal 
supplied to the packet transmitting section 214 and the packet receive section 216, and as shown in 
drawing 3 , it supplies the formed clock signal to each part. 

[0044] In the gestalt of this operation, a timing generator 21 1 forms a 8kHz clock signal, supplies 
this to the packet generation section 213 and the packet disassembly section 215, and forms a 
clock signal with a frequency of 64kHz, and supplies this to the packet transmitting section 214 and 
the packet receive section 216. That is, the transmission rate of the data of the LAN units 12, 22, 
32, 42, and 52 in this case is 64kbps. 

[0045] And in the gestalt of this operation, as shown in drawing 3 , the 64kHz clock signal supplied 
to the packet transmitting section 214 and the packet receive section 216 is made to be supplied 
also to a synchronous counter 217. A synchronous counter 217 is between transmission and 
reception of data, is for taking the synchronization of a clock signal, and is for obtaining a 
transmission [ of the data in each LAN unit ], and reception event. In the gestalt of this operation, 
the synchronous counter 217 is always made to perform count processing according to the clock 
signal from a timing generator 212, when a LAN unit is in operating state at least. 
[0046] And when transmitting real-time data to the LAN terminal unit 4 from the LAN terminal unit 
2, the real-time data from the terminal unit 1 1 of the LAN terminal unit 2 are supplied to the packet 
generation section 213 of the LAN unit 12 through a connector 203. At this time, the synchronous 
counter 217 has already performed count processing according to the clock signal from the timing 
generator 212 which synchronizes with the real-time data which it is going to transmit. 
[0047] The packet generation section 213 forms the packet of predetermined die length from the 
real-time data from a terminal unit 1 1 according to the clock signal from a timing generator 212. And 
as mentioned above, when it detects whether the transceiver section 202 has an opening in a 
transmission line by detecting the carrier signal on a network and there is an opening, it notifies 
transmitting a packet to the packet generation section 213 and the packet transmitting section 214 
through a control section 210. 

[0048] The packet generation section 213 has an opening in a transmission line, if transmitting a 
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packet immediately is notified by the control section 21 0 f will detect the counted value (counted 
value in front of transmission) which shows a transmitting event from a synchronous counter 217, 
and will add it to the packet which generated this detected counted value as a time stump Ts. 
[0049] The packet to which the time stump was added is supplied to the packet transmitting section 
214, and it is supplied to the transceiver section 201, being used as a serial signal here. The 
transceiver section 201 forms the signal for transmission from the signal from the interface section 
202, and transmits to the LAN terminal unit 4 which sends this out to a bus line 60 and is made into 
the object. 

[0050] And from the LAN unit 12 of the LAN terminal unit 2 which is the transmitting side of a 
packet, as shown in drawing 4 A, whenever it transmits a packet like Packet a, Packet b, and — , the 
counter values Ts1 and Ts2 of the synchronous counter 217 at the transmitting event are added 
and transmitted to a packet as a time stump Ts. 

[0051] On the other hand, in the LAN unit 42 which is the receiving side of a packet, the packet of 
addressing to self received by the transceiver section 201 is supplied to the packet disassembly 
section 215 through the packet receive section 216. The packet disassembly section 215 stores the 
packet addressed to self temporarily at a buffer, decomposes this and extracts real-time data and 
the time stump Ts added to the packet. And the real-time data extracted by the packet disassembly 
section 215 are supplied to a terminal unit 41 through a connector 203, and a time stump Ts is 
supplied to the oscillation frequency control section 218. 

[0052] Moreover, through the transceiver section 201 of the LAN unit 42, and a control section 210, 
when the packet addressed to self is received, if it is notified also to the oscillation frequency 
control section 218 of the interface section 202 and this advice is received, the oscillation 
frequency control section 218 will detect the counted value Tr at the reception event of a packet 
from a synchronous counter 217, and will hold this. 

[0053] And as shown in drawing 4 B, it detects the counted value Tr1 and Tr2 of the synchronous 
counter 21 7 at the reception event of a packet, and — while it extracts the time stumps Ts1 and 
Ts2 and — which are added to the packet, whenever the LAN unit 42 of the LAN terminal unit 4 
which is the receiving side of a packet receives a packet like Packet a, Packet b, and — . 
[0054] And the oscillation frequency control section 218 of the LAN unit 4 The time stumps Ts1 
and Ts2 and — which were extracted from the packet, and the counted value Tr1 and Tr2 of the 
synchronous counter 217 at the time of receiving a packet and — are used. A self clock signal, The 
synchronization of the clock signal of a transmitting side and a receiving side is doubled by 
detecting a part for the gap of the clock signal used in the LAN unit 12 of a transmitting side, and 
controlling the oscillation frequency of VCO201 according to a part for this gap. 

[0055] That is, in the gestalt of this operation, if the difference of the time stump Ts extracted from 
a packet and the counted value Tr of the synchronous counter at the time of reception of that 
packet is fixed when it receives every packet whenever it receives a packet, it is with a transmitting 
side and a receiving side, and the synchronization of a clock signal will be correct. However, if the 
difference of a time stump Ts and the counted value Tr of a synchronous counter changes 
whenever it receives a packet, the frequency of a clock signal will have shifted in the transmitting 
side and the receiving side. 

[0056] That is, as shown in drawing 4 , the LAN unit 42 of a receiving side sets to this time, the 
difference of the counted value Tr1 when receiving Packet a, when Packet a and two packets of the 
order of Packet b are received, and the time stump Ts1 added to Packet a, while holding deltatb 
(the last difference) the difference of the counted value Tr2 when receiving Packet b, and a time 
stump Ts2 — deltatn (this difference) is calculated. 

[0057] and this difference — deltatn — < — the last difference — since the frequency of the clock 
signal used in the LAN unit 42 became high when it was deltatb — this difference — deltatn — the 
last difference — since it became smaller than deltatb, it turns out that the clock signal used in the 
LAN unit 42 is progressing rather than the clock signal used in the LAN unit 12 of a transmitting 
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side. 

[0058] moreover, this difference — the difference of deltatn> last time — since the clock signal 
used in the LAN unit 42 became low when it was deltatb — this difference — deltatn — the last 
difference — since it became larger than deltatb, it turns out that the clock signal used in the LAN 
unit 42 is behind the clock signal used in the LAN unit 12 of a transmitting side. 
[0059] and the oscillation frequency control section 218 of the LAN unit 42 of a receiving side — 
the last difference — deltatb and this difference — based on a comparison result with deltatn, the 
synchronization with a self clock signal and the clock signal used with the LAN terminal unit 2 of a 
transmitting side can be doubled by controlling the oscillation frequency of VC021 1. 
[0060] Next, the processing in the LAN unit of the transmitting side of the packet generates the 
packet which added the time slot and it is made to transmit, and the time stump added to the 
packet which received are extracted, and the processing in the LAN unit of the receiving side which 
adjusts the frequency of a self clock signal is explained, referring to the flow chart of drawing 5 and 
drawing 6 . 

[0061] first, actuation of the LAN unit of the transmitting side of a packet is boiled, attached and 
explained. Drawing 5 is a flow chart for explaining actuation of the LAN unit of the transmitting side 
of a packet, and is for explaining actuation of the LAN unit 12 of the LAN terminal unit 2 in the case 
of transmitting a packet to the LAN terminal unit 4 from the LAN terminal unit 2 of the example 
mentioned above. 

[0062] A packet will be generated by the packet generation section 213 of the interface section 202 
of the LAN unit 12 if the real-time data which the LAN terminal unit 4 transmits to the LAN unit 12 
from a terminal unit 1 1 are supplied (step S301). And they will be in a waiting state until a 
transmitting way is vacant as for the transceiver section 201 and a control section 210, in order to 
avoid the collision of transmission, if they distinguish whether an opening is in a transmission line as 
they detect the carrier signal of a transmission line (step S302), and there is no opening in a 
transmission line. 

[0063] In distinction processing of step S302, since a control section 210 notifies this to the packet 
generation section 213 and the packet transmitting section 214 when it distinguishes that 
transmission of a packet is possible, without an opening's being in a transmission line and causing 
the collision of transmission, the packet generation section 213 detects the counted value which 
shows a transmitting event from a synchronous counter 217, and adds it to the packet which 
generated this counted value as a time stump Ts (step S303). 

[0064] And through the packet transmitting section 214 and the transceiver section 201, the packet 
which added the time stump Ts generated in the interface section 202 is sent out to a bus line 60, 
and is transmitted to a phase hand's LAN terminal unit 4 (step S304). 

[0065] And when it judges whether all the real-time data supplied from a terminal unit 1 1 were 
transmitted (step S305) and judges that no transmission of real-time data has finished yet, a control 
section 210 repeats the processing from step S301, and is made to carry out packet transmission of 
all of real-time data. And when all the packet transmission of the transmitted real-time data is 
completed, the processing shown in this drawing 5 is ended. 

[0066] Thus, the LAN unit of the transmitting side of a packet is added and transmitted to a packet 
at the packet which transmits by using counted value of the self synchronous counter at the time of 
transmission as a time stump Ts. 

[0067] next, actuation of the LAN unit of the receiving side of a packet is boiled, attached and 
explained. Drawing 6 is a flow chart for explaining actuation of the LAN unit of the receiving side of 
a packet, and is for explaining actuation of the LAN unit 42 of the LAN terminal unit 4 in the case of 
transmitting a packet to the LAN terminal unit 4 from the LAN terminal unit 2 of the example 
mentioned above. 

[0068] The control section 210 of the LAN unit 42 will start the processing shown in drawing 6 , if 
the packet addressed to self is received. It can distinguish by the transmission place ID which 
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whether it is a packet addressed to self has in the header of a packet. And in the LAN unit 42, the 
oscillation frequency control section 218 of the interface section 202 detects the counted value Tr 
which shows the reception event of a packet from the self synchronous counter 217, and holds this 
(step S401). 

[0069] And the packet disassembly section 215 of the interface section 202 extracts the time 
stump Ts added to the packet which received, and supplies the oscillation frequency control section 
218 (step S402). the time stump Ts with which the variable frequency control section 218 was 
extracted from the counted value Tr which shows a reception event to a packet to the packet — 
subtracting — this difference — deltatn is computed (step 403). 

[0070] Next, based on the information included in the packet which received, for example, the 
oscillation frequency control section 218 distinguishes whether the packet which received is the 
first packet based on information, such as the number of the packets which a control section 210 
manages and which received, (step S404). Distinction processing of this step S404 is processing 
which distinguishes whether the packet which received is a packet of the head for transmitting that 
it is the 1st packet, i.e., real-time data, in this reception. 

[0071] this difference computed in step S403 since the difference of the last time for a comparison 
and this time was not ready when the packet which received this time distinguished that it is the 
first packet in distinction processing of step S404 — deltatn — the last difference — it shifts to 
deltatb (step S408), it escapes from the manipulation routine shown in this drawing 6 , and it waits 
for reception of the following packet. [ section / 218 / oscillation frequency control ] 
[0072] the time of distinguishing, when the packet which received in decision processing this time to 
step S404 was not the first packet — the oscillation frequency control section 218 — this 
difference — deltatn and the last difference — deltatb is compared and the size relation is 
distinguished (step S405). 

[0073] distinction processing of step 405 — setting — this difference — deltatn and the last 
difference — when deltatb was in agreement and it distinguishes, it can be judged that the 
synchronization with the clock signal used in the LAN unit 42 of a receiving side and the clock signal 
used in the LAN unit 12 of a transmitting side suits, in this case — since it is unnecessary in 
adjustment of the frequency of the clock signal in the LAN unit 42 of a receiving side — processing 
of step S408 — this difference — deltatn — the last difference — after shifting to deltatb, it 
escapes from the manipulation routine shown in this drawing 6 , and waits for reception of the 
following packet. 

[0074] distinction processing of step 405 — setting — this difference — deltatn — the last 
difference — when it is judged that it is smaller than deltatb, as mentioned above, it can be judged 
that the clock signal used in the LAN unit 42 of a receiving side is progressing. In this case, the 
oscillation frequency control section 218 is controlled to make the oscillation frequency of VC021 1 
low (step 406), and doubles with the frequency of the clock signal of the LAN unit 12 of a 
transmitting side the frequency of the clock signal used in the LAN unit 42. 
[0075] distinction processing of step 405 — setting — this difference — deltatn — the last 
difference — when it is judged that it is larger than deltatb, as mentioned above, it can be judged 
that the clock signal used in the LAN unit 42 of a receiving side is behind. In this case, the 
oscillation frequency control section 218 is controlled to make the oscillation frequency of VC021 1 
high (step 407), and doubles the frequency of the clock signal of the LAN unit 42 with the frequency 
of the clock signal of the LAN unit 12 of a transmitting side. 

[0076] and processing of after processing of step S406 and step S407, and step S408 — this 
difference — deltatn — the last difference — after shifting to deltatb, it escapes from the 
manipulation routine shown in this drawing 6 f and waits for reception of the following packet. 
[0077] Thus, in the LAN unit of the receiving side of a packet, whenever it receives a packet, the 
synchronization with the clock signal used in the LAN unit of a transmitting side and a self clock 
signal can be doubled by using the time stump added to the packet, and the counted value of a self 
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synchronous counter. 

[0078] And whether the network where a LAN terminal unit is connected is the synchronous 
network which was able to take clock synchronization as the gestalt of this 1st operation also 
shows, or it is the asynchronous network with which clock synchronization is not taken, the 
frequency of the clock signal used for the frequency of the clock signal used in the LAN unit of a 
transmitting side in the LAN unit of a receiving side is doubled, and a synchronization can be 
doubled. 

[0079] Moreover, without taking into consideration the effect of fluctuation etc. of the transit delay 
of a packet by them, since the frequency of the clock signal of the LAN unit of a receiving side is 
controlled by the time stump added to a packet, and counted value of a self synchronous counter, 
the frequency of the clock signal used for the frequency of the clock signal used in the LAN unit of 
a transmitting side in the LAN unit of a receiving side is doubled, and a synchronization can be 
doubled. 

[0080] Moreover, the counted value of the synchronous counter of the flash Gust before 
transmission) when a packet is transmitted is added to a packet. For this reason, for example, since 
the transmission line was congested, although the packet was generated, even if random queuing 
occurs and it cannot transmit a packet to the usual periodic timing, the clock signal of a receiving 
side can be adjusted by the receiving side, without being influenced of queuing. 
[0081] Drawing 7 makes an example the case where are the usual periodic timing, are drawing for 
explaining the example at the time of the ability not transmitting real-time data, and pass LAN 
terminal unit 4 from the LAN terminal unit 2 as a dotted-line arrow head shows drawing 1 , and real- 
time data are transmitted to the LAN terminal unit 3 from the LAN terminal unit 5 since for example, 
the active jamming signal occurred, and explains. 

[0082] In the case of the example shown in drawing 7 , transmitting sequence is assigned to the 
LAN terminal unit 2 and the LAN terminal unit 5, the control station of the network of the gestalt of 
this operation, or when oneself declares other communication terminals. In the case of this example, 
the 1st is assigned to the LAN terminal unit 2, and the 2nd order of transmission is assigned to the 
LAN terminal unit 5. 

[0083] And as shown in drawing 7 Jamming has occurred between T four near T2 at T3 and the 
event at the event at the event of the T1, T2, T3, T four, and the timing of — which show the head 
location of a frame, for this reason, the LAN unit 12 — Event T — a packet cannot be sent out in 2. 

[0084] for this reason, it is shown in drawing 7 B — as — Event T — after, as for the packet which 
should be sent out in 2, an active jamming signal is extinguished — Event T — it is late for 2 for a 
while, and is made to be transmitted to a phase hand And the timing of sending out of the packet 
from the LAN unit 52 which sends out a packet following the packet from the LAN unit 1 2 to which 
the 1st transmitting sequence is assigned also shifts. 

[0085] It is the case where it is in between, moreover, it was shown in drawing 7 A — as — an 
active jamming signal — an event — T3 and an event — T four — When the active jamming signal 
has originally occurred immediately after sending out the packet from the LAN unit 12 at the 
transmission section of the packet from the LAN unit 52 From the LAN unit 12, it sets to T3 original 
transmit timing, at i.e., the event. Although transmission of a packet can be performed, as the packet 
from the LAN unit 52 cannot be transmitted but is shown at drawing 7 C, the transmit timing of the 
packet transmitted from the LAN unit 52 shifts. 

[0086] However, in each of the LAN units 1 2, 22, 32, 42, and 52 in the case of the gestalt of this 
operation, as the above-mentioned was also carried out, the counted value of a synchronous 
counterjust before transmission of a packet is started is added to a packet as a time stump Ts. For 
this reason, even if a packet is transmitted to original not periodic timing but random timing, in the 
receiving side of a packet, the frequency of a self clock signal can be doubled with the frequency of 
the clock signal used by the transmitting side using the time stump added to the packet, and the 
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counted value of a self synchronous counter. 

[0087] in addition, in the LAN unit of the receiving side of a packet, when the frequency of a self 
clock signal was controlled, it mentioned above — as — this difference — deltatn and the last 
difference — deltatb is compared and the adjustment direction of a frequency was distinguished 
according to the size relation, and further this difference — deltatn and the last difference — a 
difference with deltatb is searched for and you may make it control how much a frequency should 
be lowered or raised according to the magnitude of this difference 

[0088] That is, not only the adjustment direction of a frequency but the amount of corrections of a 
frequency can be controlled. Of course, whenever it sets up the amount of corrections of a 
frequency small beforehand in comparison and receives a packet, it is easy to be natural even if it 
makes it double with ****. 

[0089] Moreover, in the gestalt of this 1st operation, although the case of transmission of the real- 
time data from the LAN terminal unit 2 to the LAN terminal unit 4 was made into the example and 
explained, transmission of the data from the LAN terminal unit 5 to the LAN terminal unit 3 can be 
similarly performed between other LAN terminal units. 

[0090] Thus, in the gestalt of this operation, the frequency of the clock signal of a receiving side is 
adjusted so that transmitting spacing (relative time interval) of a packet and receiving spacing 
(relative time interval) of a packet may become the same about the packet same at a transmitting 
side and a receiving side. 

[0091] That is, the frequency of the clock signal of a receiving side is adjusted so that spacing from 
reception of spacing from transmission of the packet obtained by the synchronous counter of a 
transmitting side to transmission of the following packet and the packet obtained by the 
synchronous counter of a receiving side about the transmitted same packet to reception of the 
following packet may become the same. 

[0092] And the synchronization with the clock signal of a transmitting side and the clock signal of a 
receiving side can be doubled by adjusting the frequency of the clock signal of a receiving side so 
that transmitting spacing and receiving spacing of the packet regarded as a relative time interval 
may be made in agreement. 

[0093] Thereby, even if a transmission line is a synchronous network and it is an asynchronous 
network, it can double the synchronization of a clock signal by the transmitting side and the 
receiving side, and real-time data can be transmitted [ when transmitting real-time data, such as 
voice data and image data, by packet transmission ] with a sufficient precision and received. 
[0094] [Gestalt of the 2nd operation] drawing 8 is drawing in order to explain the configuration of 
LAN of the gestalt of this 2nd operation. The gestalt of this 2nd operation is an example in the case 
of LAN (Local Area Network) to which each LAN terminal unit was connected by 
radiocommunication. Moreover, also in LAN of the gestalt of this 2nd operation, like the case of the 
gestalt of the 1st operation mentioned above, while data are sent and received by packet 
transmission, avoiding the collision of transmission, random access is possible and it is made. 
[0095] Moreover, each of terminal units 11, 21. 31, 41, and 51 is a personal computer and a 
workstation like the case of the gestalt of the 1st operation. Moreover, an antenna is connected to 
the transceiver section, and the LAN units 1 2, 22, 32, 42, and 52 are constituted almost like the 
LAN unit of the gestalt of the 1 st operation mentioned above using drawing 2 and drawing 3 , if the 
point of enabling it to send and receive data by wireless is removed. 

[0096] For this reason, also in the gestalt of this 2nd operation, the LAN units 12, 22, 32, 42, and 52 
shall have the configuration shown in drawing 2 and drawing 3 , and explain it also using drawing 2 
and drawing 3 . In addition, the antenna for transmission and reception is connected to the 
transceiver section 201 shown in drawing 2 in the gestalt of this 2nd operation. 
[0097] And as shown in drawing 8 , when transmitting real-time data to the LAN terminal unit 4 
which distance separated from the LAN terminal unit 2 in comparison, the packet from the LAN 
terminal unit 2 is relayed by repeating installation 70, and is transmitted to the LAN terminal unit 4. 
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[0098] In this case, about the packet from the LAN terminal unit 2, transmission errors, such as a 
transit delay, occur in repeating installation 70 by performing junction processing of signal 
magnification processing etc. in repeating installation 70. The transmission error generated with 
repeating installation 70 may change with network utilization conditions etc. rather than may always 
be [ for example, ] fixed. Therefore, in the transmitting side of a packet, even if it is the case where 
it turns out that junction of a packet is performed by repeating installation 70, a part for a 
transmission error cannot be included in the time stump of a packet. 

[0099] For this reason, by adjusting the frequency of the clock signal of a receiving side so that 
transmitting spacing and receiving spacing of a packet may be made in agreement as the gestalt of 
the 1st operation explained [ when applying the approach of this invention that doubles the 
synchronization of the clock signal of a transmitting side and a receiving side ] If it is made to be 
transmitted to the LAN terminal unit which a packet is relayed and is made into the object It 
operates so that transmitting spacing of the packet which does not contain a part for a transmission 
error, and receiving spacing which contains a part for a transmission error as a result by relaying a 
packet may be made in agreement, and it will become impossible to double the synchronization of 
the clock signal of a transmitting side and a receiving side with accuracy. 

[0100] Then, it enables it to double the synchronization of the clock signal of the transmitting side 
of a packet, and a receiving side also in consideration of a part for a transmission error in the 
gestalt of this 2nd operation by adding a part for the transmission error of the packet produced in 
repeating installation 70 to the time stump to which it is added by the packet. 
[0101] And he is trying to ask for a part for the transmission error generated in repeating 
installation 70 using the network time counter which each of the LAN terminal unit connected to 
this 2nd [ the ] in the gestalt of operation in the network of the gestalt of this 2nd operation or 
repeating installation has. 

[0102] A network time counter is for having common time amount in the network concerned, each 
network time counter of the LAN terminal unit connected to the network concerned, and repeating 
installation — for example, when it is made to be reset to predetermined timing or connects with 
the network concerned, the value of the network time counter of a control station is acquired, and it 
can come out and be made to perform that each has common time amount. 
[0103] And in the gestalt of this operation, repeating installation 70 is considered as the almost 
same configuration as the LAN units 1 2, 22, 32, 42, and 52 which used drawing 2 and drawing 3 . And 
in the case of the repeating installation 70 of the gestalt of this 2nd operation, required junction 
processing of amplifying the packet which received the packet, for example, received is performed, 
but a part for the transmission error produced by this junction processing is detected based on the 
counted value of the network time counter 219. 

[0104] The detection for this transmission error detects a part for the transmission error produced 
from the counted value of the network time counter at the time of reception of a packet, and the 
counted value of a network time counter just before sending out after junction processing by 
performing junction processing. 

[0105] or transmission — incorrect — as the another detection approach of difference — repeating 
installation 70 — setting — transmission — incorrect — in order to detect difference, the counted 
value of the network time counter of the LAN unit of a transmitting side is included in a packet as 
transmitting time of day of a packet, and it is made to transmit apart from the above-mentioned 
time stump at the time of transmission of a packet And you may make it detect the difference of 
the counted value of the network time counter which shows the transmitting time of day added to 
the packet, and the counted value of the network time counter after junction processing of the 
packet in repeating installation 70 as a part for a transmission error. 

[0106] Thus, in repeating installation, in order to detect a part for the transmission error generated 
here, various kinds of approaches can be used. And it adds to the time stump extracted from the 
packet which receives and relays a part for the detected transmission error. And the time stump of 



file://C:¥Documents and Settings¥mkondo¥My Documents¥JPOEn¥JP-A-2000-3328... 06/28/2006 



JP-A-2000-332802 

t * 



Page 16 of 25 



the packet transmitted from repeating installation 70 is rewritten to the time stump adding a part for 
a transmission error, and it is made to transmit. 

[0107] Thus, by adding a part for the transmission error which made it generate in repeating 
installation 70 to the time stump to which it is added by the packet, in a transmitting side and a 
receiving side, it can become the same as the frequency of the clock signal used in the transmitting 
side in the frequency of the clock signal of the receiving side of a packet by carrying out the same 
processing as the case of the gestalt of the 1 st operation mentioned above so that the after- 
mentioned may also be carried out. 

[0108] Drawing 9 is drawing for explaining synchronous doubling of the clock signal performed 
between the LAN terminal unit 2 and the LAN terminal unit 4 in the gestalt of this 2nd operation. 
The LAN unit 22 of the LAN terminal unit 2 which transmits a packet is added to a packet by using 
as a time stump Ts counted value of the synchronous counter 12 which shows the transmitting 
event of a packet on the occasion of transmission of a packet like the case of the gestalt of the 1 st 
operation mentioned above. 

[0109] Therefore, as shown in drawing 9 A, the counted value of the synchronous counter 217 which 
shows the transmitting event of this packet a is added to Packet a as a time stump Ts1, and the 
counted value of the synchronous counter 217 which shows the transmitting event of this packet b 
is added to Packet b as a time stump Ts2. 

[01 10] Although the packet transmitted from the LAN unit 22 is relayed in repeating installation 70, 
as shown in drawing 9 B, a transmission error occurs in this repeating installation 70. When the 
transmission error occurred in repeating installation 70, as shown in drawing 9 C, the receiving error 
was included in the counted value of the synchronous counter 217 which shows the reception event 
in the LAN unit 42 of the LAN terminal unit 4 which receives a packet. 

[01 1 1] Then, in repeating installation 70, the time stump added to the packet is extracted and a part 
for the transmission error generated in repeating installation 70 in this time stump is added. The 
detection for a transmission error is detected here using the counted value of the network time 
counter of repeating installation 70, as mentioned above. And the time stump added to the packet is 
rewritten to the time stump with which it was added to a part for a transmission error, and is 
outputted from repeating installation 70. 

[01 12] That is, if Packet a is received as shown in drawing 9 B, repeating installation 70 will extract 
the time stump Ts1 added to this, and will add a part for the transmission error generated in 
repeating installation 70 in this time stump Ts1. And the time stump added to Packet a is rewritten 
to the time stump with which it was added to a part for a transmission error, and is outputted from 
repeating installation 70. 

[01 13] thus, repeating installation 70 relays a packet — ** — transmission which may be alike and 
differ — incorrect — the time stump added to the packet to relay while detecting difference each 
time — extracting — transmission — incorrect — the time stump which adds difference and is 
added to the packet to relay — transmission — incorrect — it rewrites and outputs to the time 
stump with which difference was added. 

[01 14] And in the LAN unit 42 of a receiving side, the frequency of a clock signal is controlled so 
that the time stump added to this is extracted from the packet which received while detecting the 
counted value of the synchronous counter which shows the reception event of a packet whenever it 
receives a packet like the case of the gestalt of the 1st operation mentioned above, it asks for such 
difference and this difference becomes fixed. 

[01 15] Therefore, while detecting the counted value Tr1 of the synchronous counter which shows 
the reception event of Packet a at the time of reception of Packet a in the LAN unit 42 when it 
receives in order of Packet a and Packet b as shown in drawing 9 C, the time stump added to 
Packet a is extracted. A part for the transmission error e1 in repeating installation 70 is added to 
the counted value Ts1 of the synchronous counter 21 7 at the time of transmission of the packet 
[ in / in this time stump / the LAN unit 22 ] a. and the difference of the counted value Tr1 at the 
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time of packet b reception, and a time stump — the last difference — it is referred to as deltaTb. 
[01 16] And while detecting the counted value Tr2 of the synchronous counter which shows the 
reception event of Packet b at the time of reception of Packet b, the time stump added to Packet a 
is extracted. A part for the transmission error e2 in repeating installation 70 is added to the counted 
value Ts2 of the synchronous counter 217 at the time of transmission of the packet [ in / in this 
time stump / the LAN unit 22 ] b. and the difference of the counted value Tr2 at the time of 
reception of Packet b, and a time stump — this difference — it is referred to as deltaTn. 
[01 1 7] After this, like the case of the gestalt of the 1st operation mentioned above, at the time of 
delta tn<delta tb It controls to make low the dispatch frequency of VC021 1 of the LAN unit 42. At 
the time of delta tn>delta tb It controls to make high the dispatch frequency of VC021 1 of the LAN 
unit 42, and the frequency of the clock signal in the LAN unit 42 of a receiving side is doubled with 
the frequency of the clock signal used in the LAN unit 22 of a transmitting side. 
[01 18] the last difference by this — deltatb and this difference — the dispatch frequency of 
VC0211 of the LAN unit 42 is controlled, in the frequency of the clock signal which uses the 
frequency of the clock signal used by the receiving side by the transmitting side, is doubled, is 
crowded, and enables it to double a synchronization so that deltatn may become fixed 
[01 19] thus, transmission generated by junction processing in repeating installation 70 in the gestalt 
of this 2nd operation in the time stump added to the packet — incorrect — difference (a part for 
transit delay time amount), although detected and added The processing in the transmitting side and 
receiving side of a packet is not different from the processing in the transmitting side (LAN unit 22) 
and receiving side (LAN unit 42) of a packet of the gestalt of the 1st operation mentioned above 
using the flow chart of drawing 5 and drawing 6 at all. [ of a case ] 

[0120] Next, the processing in the repeating installation 70 of the gestalt of this 2nd operation is 
explained, referring to the flow chart of drawing 10 . Repeating installation 70 will perform required 
junction processing, if a packet is received (step S501) (step S502). At this time, repeating 
installation 70 detects a part for the transmission error generated in this repeating installation 
(transmission error time amount) based on the counted value of a network time counter (step S503). 

[0121] And the time stump added to this is extracted from the packet which received, a part for a 
transmission error is added to this, and the time stump of (step S504) and the packet to relay is 
rewritten to the time stump adding a part for a transmission error (step S505). And while junction 
processing of the repeating installation 70 is carried out in step S502, the packet by which the time 
stump was rewritten in step S505 is transmitted (step S506). 

[0122] Even if it is the case where the packet to transmit is relayed by this, in consideration of a 
part for the transmission error generated by junction, the frequency of the clock signal of the 
receiving side of a packet is doubled with the frequency of the clock signal of a transmitting side, 
and it is crowded, and it is between transmission and reception and enables it to double the 
synchronization of a clock signal. 

[0123] Moreover, in the gestalt of this 2nd operation, although the case where real-time data were 
transmitted to the LAN terminal unit 4 from the LAN terminal unit 2 was made into the example and 
explained, when junction of data is performed among other communication terminals, it can process 
similarly. 

[0124] Thus, also in the condition that there is no source of a clock common on a network, real- 
time data can be transmitted with a sufficient precision to accuracy by packet transmission, without 
producing lack of data, and the overflow of a receive buffer, since the synchronization between 
terminals is performed by using a time stump even if it is the case where a packet is relayed. 
[0125] Moreover, since the approach of synchronous doubling of a clock signal is performed only by 
the delay of the frequency of a clock signal, and the comparison of progress, it can make simple the 
configuration of the circuit which controls the dispatch frequency of VCO for generating a clock 
signal. 
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[0126] Moreover, synchronous doubling of a clock signal can be carried out more to stability by 
performing filtering with software etc. about the receiving-side odor of a packet, and the received 
data. 

[0127] in addition, in the case of the above-mentioned 1st and the gestalt of the 2nd operation The 
counted value of the synchronous counter which shows the transmitting event of the transmitting 
side added to the packet as a time stump in the receiving side of a packet whenever it receives a 
packet, It asks for difference with the counted value of the synchronous counter which shows the 
reception event of the packet in a receiving side, and the frequency of the clock signal of a 
receiving side was controlled based on the comparison result for a part for the last time of this 
difference, and this time. However, it is not restricted to this approach. 

[0128] for example, a packet is received — ** — alike — last time — a received part and this time 
— the difference of a received time stump, while calculating deltaTS Also about the counted value 
of the synchronous counter at the time of reception of a packet, the counted value at the time of 
the last reception, the difference of the counted value at the time of this reception — deltaTR — 
asking — the difference of this time stump — the difference of the counted value at the time of 
deltaTS and reception — deltaTR is compared, size relation is detected and you may make it 
control the frequency of the clock signal of a receiving side according to this detection result 
[0129] Moreover, when transmission of real-time data is an one direction, and the first packet is 
received in a receiving side, it is made to count by setting to the synchronous counter of a receiving 
side the time stump added to this first packet. And from a degree, the difference of the counted 
value of the synchronous counter at the time of the reception in a receiving side and the time 
stump added to the packet is detected. Thus, the last difference for which it asks is compared with 
this difference, size relation is detected, and the frequency of the clock signal of a receiving side 
can be adjusted according to this. 

[0130] What is necessary is to, detect transmitting spacing of the packet in a transmitting side, and 
receiving spacing of the packet in a receiving side as relative time amount in short, and just to 
control the frequency of the clock signal of a receiving side so that these are in agreement. 
[0131] Moreover, in the gestalt of the above-mentioned operation, although the case of 
transmission of the data in the LAN unit 4 or transmission of the data from the LAN unit 5 to the 
LAN unit 3 was made into the example and explained from the LAN terminal unit 2, it cannot restrict 
to this and this invention can be applied among all the LAN terminal units connected to the same 
network. 

[0132] Moreover, in the case of the above-mentioned 1st and the gestalt of the 2nd operation, from 
the LAN terminal unit, the case where real-time data were transmitted to a LAN terminal unit was 
made into the example, and it explained, but it does not restrict to this. That is, like a telephone or a 
TV phone, also when transmitting and receiving real-time data, such as voice data and image data, 
bidirectionally between LAN terminal units, this invention can be applied. 

[0133] Moreover, this invention can be applied when using various kinds of communication modes 
which transmit data by packet transmission. 

[0134] Moreover, in the gestalt of the above-mentioned operation, although the terminal unit and 
LAN unit of another object are connected and the LAN terminal unit was constituted, it does not 
restrict to this. For example, you may make it make it carry a LAN unit in a terminal unit. 
[0135] That is, what is necessary is to carry communication facility in a terminal unit and just to 
give the same function as the control section of a LAN unit to the control section of a terminal unit. 
In this case, the function of the control section of a LAN unit can be realized with the software it is 
made to operate in the control section of a terminal unit. 

[0136] Moreover, of course, it can also perform connecting a regenerative apparatus, a recording 
device, etc. of a communication terminal, voice data, and image data connectable with other 
networks, such as a personal computer, and not only work-piece lathe SHON but a multi-function 
telephone, as a terminal unit. 
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[0137] 

[Effect of the Invention] Real-time data can be transmitted and received with a sufficient precision, 
without generating lack of data, overflow of a receive buffer, etc. by using a time stump for a 
network also in the condition that there is no source of a clock available in common, by the 
transmitting side and the receiving side according to this invention, as explained above. 
[0138] Moreover, even if it is the case where the data transmitted are relayed, the synchronization 
of the clock signal of a transmitting side and a receiving side can be doubled with accuracy by taking 
into consideration a part for the transmission error produced by junction. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the gestalt of 1 operation of the correspondence procedure 
by this invention, and communication system. 

[Drawing 2] It is a block diagram for explaining the LAN unit with which the gestalt of 1 operation of 
the communication device by this invention was applied. 

[Drawing 3] It is drawing for explaining the interface section of the LAN unit shown in drawing 2 . 
[Drawing 4] It is drawing for explaining synchronous doubling of the clock signal between the LAN 
terminal units performed in the communication system by this invention. 

[Drawing 5] It is drawing for explaining the processing in the LAN unit of the side which transmits a 
packet. 

[Drawing 6] It is drawing for explaining the processing in the case of performing synchronous 
doubling of the clock signal performed in the LAN unit of the side which receives a packet. 
[Drawing 7] It is drawing for explaining an example in case a packet is sent out to random timing. 
[Drawing 8] It is drawing for explaining other examples of the correspondence procedure by this 
invention, and communication system. 

[ Drawing 9] It is drawing for explaining synchronous doubling of a clock signal in case the 
correspondence procedure by this invention and the packet which are other examples of 
communication system are relayed. 

[Drawing 10] It is a flow chart for explaining the junction processing in the repeating installation by 
this invention. 
[Description of Notations] 

1-5 — 1 1 A LAN terminal unit, 21 — 31 A terminal unit, 41 — Terminal unit, 51 — 12 A terminal 
unit, 22 — 32 A LAN unit, 42 — LAN unit, 52 [ — Interface section, ] — A LAN unit, 60 — A bus 
line, 201 — The transceiver section, 202 203 [ — RAM, ] — A connector, 204 — CPU, 205 — 
ROM, 206 207 — A bus, 210 — A control section, 21 1 — VCO (voltage-controlled variable 
frequency oscillator), 212 — A timing generator, 213 — The packet generation section, 214 — 
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Packet transmitting section, 215 [ — The oscillation frequency control section, 219 / — A network 
time counter, 220 / — OSC (frequency oscillator) ] — The packet separation section, 216 — A 
packet receive section, 217 — A synchronous counter, 218 
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^^<tLrii. <?yx.tf, CSMA/CA (Ca r r i e 
r Sense Multiple Acce.ss/C 
ol Lis ion. 'Detect ion) ^S'V'T DM 
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A (Time Division Multiple 
Access) Jj&feHtffo&o 
[0 0 0 3] tLT. /<^>V hfiiHICfclxTI*. «*. 

I*, ^pf-^i ^SifftT— * 4~ i?<7>S*rr •& 'J T;u* f 
[0004] o*y. /<tv t-sis«r*jji«tt*fc. 

/ \* •> V t / n*— V P — £.t»-T L * 5 C <h A<fc 
•So CttT-li. tei££*i.T < Sf- *(D±g|5£S£il(z§: 

[ooo5] :ofcft, U7M-fAf-$^-yh 
fi&ic £ y Bmi-zm-aiz % &mw t stun t^py 

I*. 111^5-3 7 5 6 O-^HglC^^TU-SJ:? 
iz. £^AX$>:?£?p-;/?|^<rj&;h.fciPT*fc&^ 

[0 0 0 6] Cttf>OT^^fflCv^,ci:lcJ;-p-C. 
* <DX.mx>%:mJ <v? -r<r>ir—i i—ya — # if £ fg± $ 

l J iHS1-^> C t tf-Q * 6 J: 5 I- $ ft & „ 
[0 0 0 7] 

-r ax* f^wpro<7 o vvm^tzmm-r&tt 
i*. am&wgttdtLfe*-? h-7.-^A<iwi»^t?fe-i, 

p^tJIMi: LTl^. LfctfoT. iMc 

& £ ? £JEi3Jniq<z>Ji*i::j±« fifB^iciaK<D^ii-e 
[0008] £f=. maiLfc/^y7T'j>^roii^jc 

aroti t. if<D§zw it ^ l » t l v 5 rnmtf& & „ 
[0009] -o^y. '*<v"?T})>Vm*mt.*tz*ls« 

5 6 0 ^affile tlftB^ £ ft Tl^.S „ 



[00 1 0] Jil±<DC<tl-frA,A<.*K CW^Ii. 

00^p-v^<f^<7)|Hl^$^-&i)C«tA<-C^.5iS^ . 
iHlvX^A. dfte>©:&5£, vXfAt-ffllvbil 

*iB«isii**ij:i^«ti«sass«r«c:tsattt-r 

[0011] 

if<D u r;u^ -< Af-J -v hfijuicfc y just- -s 
«-r*i3S(i«5i5i±. jS«-r.*«jT;^-f if- su-i^ 

mzts^XO) 'J T;U^ -f Af- S» I^^^LTr^ p 

S5.00^P->^«#,tO)r*i5T^filtliL. C(Df 
^IctSCT. gBcDfIIS^P-v^<I^(rj]a;«»^$iJSP 
Lt. Bfrl5^fSa5^cofII5^P-y^<l-^icDHffl5^^ 

[0 0 12] CCDIS^^I l-!3t£(D^(DJHl^;i(cJ: 

[00 1 3] »««*l=fet\TI*. •S'-l' AX 
tic. 3HtS«^0>^P-v^<f-§-i:. SB00^P^^<1# 

CD^P-v^il#(D)S^ia:A^|@P$^ SIl^OT^P-y 

[0014] ctuccfcy, iii«4g^ic*5t^rfflLNfc yr 

*-&^Ci:4<. U7/^'<f Af-^^StlllcSfiLr 
ffl C t rt<T* ^ -5 «fe 5 $ *i.^ 0 
[0 0 15] &tz. aS*^2(Cf5«rofgB^(Diie7^ji 

t— 5>$js«-r5Bfifa^f^*i-feu^Ti*. it«-r-5y 

-f Af-$ icfs]^ L f- Htjf5^ □ ^ g^(D ±1 0 > 
hfi^. fII5^-r AX^ LTfi(f^(D^-f 5 >^7*S 

lc§|!fc«t-f 6ffi^$fca£3fcl::jg«U 'J T7U^> -f Af- 5« 

ax^ >?£g<rr-5>sic, Btife^-<Ax^ 

H?f£^ Y AX^ >^<iB#CDSa(D|tri5^ P •v ^t^-CD 
^.t. ^-|ga)r*l«-i:*]tttr*Ci:lcJ:y. hUIB^ 



i 
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$ n ? vmi^omteWiZwm-? z> c t £*#<ai:-r-&,, 
[ooi6]c: <nig^)S 2 ictEtt(©f§B^<Dii(t^ i £ic«fc 

■?Z>Ztlz£Vtef8.£*i&t,<DX'&Z>o StttiiSlifzJSl* 
TI*. 6£©^Pv 

[0 01 7] s^igsicfcL^ ^uu^ttfc-rtt^i*. 

[oo i 8] cttic^y. &m&mzt$isx<D5nyt 
rf$»\W£ix%<Dx°. §Lm%imzt-;iixm*z>2ny?m 

[ooi9] m*.m3izmm<D§£w<Dmmj3m 
i±. m*mi *tzizmj£m2izmm<»mmj5&x&-i 

X. wis&*v h7— 71*. H!«©«££l2l$IL£;!><£>7 
5 >-7"r*/*7->v h$J^«f ^CirA<pT^ 

frbmm* 4 ax* ^yzmtb Lxmi^z c t &<&mt 

[00 2 0] C(©W^«3(-l5i£<D^(Dii<l73jilCj:: 
1TO G£ttS*iftBIH) <D$* AX /<77M: 
[00 2 1] CftlCcfcy. ^(C/-v>7--v hJMffifl*(»^-f A 

x^>^/^7--y n=»»Lrai«-r settle**© 

[ O O 2 2 ] fS*JS 4 Jc|E®<rj^<Tjifijl7J;4 

I*. lf*Jli, »**2*teiiMI*fll3iciaKa)afflWr 



A^^tv&ii^lzli. =r— ?S**r«f««*c*j 

(B*«7>* Sffltxr^tti^-S^^l-J: oT^C/teiHH * 
ifflfB*^AX$>:?lcfln;tT<Sit-£<fc5lcT 

[OO 2 3] C(DW*^4(c|Sea)Sg^cr)jHH7jaiCj; 
^SfcfcijUif -S £ 5 £ ix h o 

[0024] c*u=j:y, sffltttsKicfc^Ti*. 
£ c £ c tic <fc y . eii2ii^S»A<± u. fcit^r- & o r 

fc. CCD<£&^#£i#j®Lfc$-<AX$>:?£ffll^ 
%> C £ |C <fc y , T «IA«fT*3*i<f L\*d <t fcA/ t>^fc>5 C 

tu<, %m*£w.xm^&vay'7m^z. ^m^m.x 

m L^- -7 D y -7 <l4lc-&t3iit; d t A<T' ^ -i> «fc 5 IC $ tt 
[O O 2 5] 

%iW.<D-nm<Dmm\z-oi^xmwtz>o 

[0026] [m 1 CDH)ffi(Dff^] m 1 l*> (D 

©m 1 ©HffiCD^SI*. l^l./\*^lfl)LAN (Lo 
cal Area Network) <7)i§£-(D0l|-r;- Ja 
■So C <D^J6CT>ff$aSCD LAN (D^OB.^^: 

* y t— > a^hIs^ -5 «fe 5 ic* ^5 i t t,ic, e 

JSOffi?? L ttf>< t, 7 > ¥ A fcT -7 -b * A<pI b6^C * 

[00 2 7] L-Ts SUCfcU^T, ^-5t^8H 
1 , 2 1. 3 1. 4.1 . 5 1 ©filftll*. ^^^—-7 
^B«t?— ' > H<0 ') T)l>*> ■< At- -7 ^ $6 5 Ct t>*X 
t5/<-VtJ^ >t°o. — •7-^"7— -7Xt— ->3 >^f<t* 
■efc^>o Cttt.<D^— st;bgH 1 .. 2 1. 3 1. 4 

1 . 5 1 IZI*. iHlJ-— h (LANa-7 h) 12. 

2 2. 3 2. 4 2. 5 2A<|gj^$tt. ^7 t U & $ — 5 
tA-gitLAN2-7 r- tlCd:y L AN^ggl . 
2. 3. 4. 5£>SfiE-f.5o 

[0 0 2 8] S2I*. CCD^IC.t^affi^A^ffi* 

titzz<nmi&(»rtm<»mmm3z.X'fo&\-ANJL-y h ■] 

2. 22. 32. 42. 5 2 ©^^©ItfiE^ Ift^t - 
LANll'V hi 2, 2 2. 3 2. 4 2. 5 2<D^"tt J ? 

tutmmtzmf$.z*itzij<Dx-&<-)^ S2iz*-r«fc^fc. 

i^S^lSP 2 O 1 . -09-7I-X2 0 2, P^.'7^2 

03. CPU204. ROM205. RAM206. 
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X 2 0 7 Zmtltz &<DV£>&o 
[00 2 9] Z(Dmi&<Dfim<D\- ANaz y h 1 2. 2 
2. 3 2. 4 2. 5 2fCfcl^Tli. C P U 2 0 4 £ . R 
OM2 05t % RAM2 0 6<tlCj:yfrj{£pSiJ2 1 0£tg 
ETT^o CCt\ ROM205I*, ^"Py^A^SIC 
£^^^~^^^^<lB^^Hfct<7)r*fcy . R AM 2 0 

• [0 0 3 0] fit, H2fC^-r^d!^. $WSJ2 1 0 
iZ\t. /\X2 0 7 £ffii:T&gltgfl2 O 1 % >r>^— ^ 
x-X^2 0 2*<J£*££;»'U Cftb^l»t4Ct/»<t 
#^^5(C$nTL^o 2 O 31*. LA 

[oo3i] lt, znnmmmizte^T . 

§15 2 O 1 l£. K9- ^ffl/U7-f>6 OlCSKftTl* 

i-)i>*£m.tz--j hr?— tt&rnx'T— $<dww.v £hj 

[0O3 2] f LT, -f>$ — 7i- XSII2 O 21*. 5 
— 5:>-;HgMfrf>=]*>7<$! 2 0 3£ilCT. |B©7K 
UX (IS I D) . ^15tOT KUX G£<t5fc I D) . 
i!l<St-^£^£<©{ft££glt&<!:. $WSB2 1 Ofrt> 

C tl^ i^SliaJ 2 O 1 (Z<fe£-f $ . 
[0 0 3 3] j££««B2 O 1 I*. tt*&*+Lfc2Ht/^-y 

L, C*l.£LAN<7)/<X^-<>6 0£iIi:-C, IKtt 

LAN2-7 M^23l/ x "CIi. Wilt. iH^IS|520 

[00 3 4] i£S{tSii2 O 21*. LAN0/^7 

-<>6 O^JgCT^l$*tT^fcSa5Br<7)/^-V h£ 
Slf L. Ctl^^>$t— 77x— XSP2 O 2IC^-T-l>o 
<f>9 — 7i- Xg(52 O 2li. izlg(Ig|32 O 1 frt>(D/< 

^ttai-r-So fit. ttabufcT 1 — s>^3^^ 2 0 3 
£ a c r * - 5 ■rjvmwz ttjsg-r s „ 

[0 0 3 5] LAN JL— -y H 2. 22. 

3 2, 4 2. 5 2©fWtlli *-•;/ hO— <7{zmmt 



[0 0 3 6] .fcC^T?. A^r-v hlc^y^-'Si^ejfr 

[oo3 7] M.mmt^mmt<D'?av j p{^ 
(Dmm^-a-oxi^i^m^izit. mmLtz^viz. mm 

£ tltz U -f A^r— £|g± * -frT L £ I* 'J 

t-/^-7P-$5l$gCLt, •JT^U'J'-I'At 1 — $!<D 

— ^ •f > iiIM&-7 i — ^ if© 'J7^-f A^CiaSA^^^Ct^ 
^.fj) ^ U T/US Af-5 itll 

[00 3 8] f Ct, C©iIfl)i&icDLANa-7h 
1 2. 2 2. 3 2. 4 2. 5 2li. JilTJcijiB^f -5<fc r 
hl-^dBt^©-?^ AX$>:?£tt 
*nL-Ci!l«-r-5. *fc, C©*i6(D}f^(DLANa.p>v 
H12.22. 32, 42. 5 2 li. /^-v h£g<tf 

•V <S#© 1^ «8 ^ frfr-fr -5 «fc 5 (c L T t * -S „ 
[00 3 9] JilTlCfcL^I*. 113. IH4$#ggL^A< 

A N Sg^g 2 An t> L A N 4g3k!gg 4 IC 'J T>U-$i -f Af 

[00 4 0].B.3(£, Z<DmMCOmm<DL ANCL-y h 

1 2. 2 2, 3 2. 4 2. 5 2 <D-f >3< — "7 x— Xg|5 2 
O 20«REffi]$lttB^-r*fc«)<D^n<y->llX-3a-S„ * 
fc. H4I*. CWHJfcWfi^KfcUT. LAN3g*^g 

2 i: L AN^^S4t<Dr B 1(CjJL^rfT^+Li>^a-y'> 

[0 0 4 1] S3lC^^-<fc -5IC. L A Nl-7 h 1 2 . 
2 2. 3 2. 4 2. 5 2 <7)-f >2 — 7> x — Xgfl 2 O 2 

ii. vco (ttiEMtti&^rfejgi&fts&e) 21 i. •S' 

-f 5 >?vit-U-ii 2 1 2, h^(SS|5 2 1 3. 

t<*TV hil«95 2 1 4. /<>r-v h»Sta5 2 1 5. 

hg<isu2 1 6. mmijo>5 217. jettm&fttijttf 

SB 2 1 8. *y V-I—V^^l^li^ls* 2 19. 
^lg§?2 2 0 TU-So CCT?. K9- 

A*^>-Si 2 1 9fc«J:tfJS;&$&3£$iSg2 2 Oli. (^c^ 
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■t £ <fc => 1 c •? £» tz #> 0) t <D X fe -5 c 
[0042] VC021 114, ^r— ^(Dj|HlB#. fc^ 

\z £ y ftfisftat £ ft]?sp-r£ C t A<T? £ & £ 5 (= J nx 

-?-Lr. VC0 2 1 1 frt><7)<t^l4, •S'-<5>^ 
5?i*U-*2 1 2ICtt$g$tv-5o 
[ O 0 4 3 ] $ -f 5 ><f vx* L— 2 1 2 14, V C O 
2 1 1 A^©fl^lc®o*^-C, /<>r-> h£fi£gi5 2 1 3. 

h-&tttf2 1 4. i\>rv hS«S|52 1 6lc{&S&f -5"7 

avtm^tzmm^. mfS.Ltz<?a^^m^. H3ic 
[0044] ctDHJsro^nicfctNri*, sv^e; 

x*U-$2 1 1 (±. «;U*. 8 k H z(73^D-v^<i# 
£ft£fi£LT, Ctl?/^7 h£j&g|52:1 Ztt\*rvh» 
MUZ 1 5 tl-tJU&L., £fc, 6 4 k H zOTjgjjSStro^ 
a-^I^SilSLT. C*i$/^7 hilHiei5 2 1 4i 
KS<ia52 1 6ilctt^T^)o -f fc:b*». C(7)li 
^©LANar^M 2, 2 2, 3 2, 4 2, 5 2ffif 
— ^OTeiHL/— Mi, 6 4 k b p s 
[OO 4 5] fLT. COOSJSro^ffilZfcL^TI*, g)3 

ic^-r«fc5ic. himigB2 1 4, /\*rv hsmgu 

2 1 6lz{fcif££:h,&64kHzro'!7Q-;/ Pl^ 
*J-7:>$ 2 1 7lct«$&-f -Scfcol-StL-Cl^,, (h1^* 

■*>*2 1 7 I*, ?—$(D'gL%mm-Q'?a-y>7msk<»m 

tCDT-fey, SLANazv hlcfcivc 
CD^r— S <D i&m B# £ fc ck tfSIf Ci:A«T# -S 

T, p]»};*}'7><$< 2 171*, h 
A<S!l^«lcfc*B#IZli, 5>^vi^U-5 2 1 

2 a> <e> <d <? a -j 5 m ^\zfc cxt)0> hmm&mftiT => 

[0046] fLT, LAN Sai^HS® 2A*bLAN fiisi^ 
Si4 IC «J T/l'* -< A-r — 3» £ iUrr -5Jf ^. L ANS 
^I2fl)$-5t;i/gf 1 1 A>t.£Dy TA^-f At- 
$14, 3^il203$IDrLANaZ7h1 2W/< 
h£fi£g|52 1 3 (-tt$&^+b-So ^(Dbt+X'lZ. m 

m-h* 1 ?-^* 2 i 71*, &mL£oii-fz> > )T)vmi*7 
—zizmm-t&Z'fs.^WjiZ-is—* 2 1 2frt><D<? 

[0 0 47] /\°>r-v h±fiESi5 2 1 3(4, ^-f = >^i 
£2 1 2A^(D<7 0-v>{g-§-|Ct5i:T, ^ — 5^" 

95 2 0 2 1*, *v h7- 7±C0 + vyT<I-^C0^tll£^ 

tlci4, /^-y HfIf«ciS»a!2 

1 o&mcx'Vrv h^fiESB2 i 3, w&muz 
i.4icffi*a-r^>„ 



[0 0 4 8] h±i£SU2 1 3 I*, <52&»l::ffi£A< 

fey, HUffiic/^-v h£&«-r&£5i::-f sct^f&w 

SB 2 1 0lc£yilfc]£ ft •&<!:, fs]jt<l*i'7>'$» 2 1 7^b 

&tfcL, C©&dJLfc*'7>hfi&££'f'AX*>^Ts 

[0 0 4 9] $-fAX$>^ftJlDj*lfc/^7 M4. 
SiHtSl5 2 1 4|r«^$4x, CCT'^l^l*->yT 
^Hi#t$+LT, &g«g|52 0 1 ICtt*&*HSo 
§152 0 1-14. — 7i- XS52 0 2 

X @ W ^ -f & L A N «g£&a 4 § . 

[0 0 5 O] f LT. /N°^r-V hODj|^lfli|-Cfe-S L A NSg 
*I12(DLAN2^'; h 1 27f)^t.l4, 4 AlC^f cfc 
/^-tr-vha, z^^hb, • --tl^ £-51::, /n'^t 
•y K£^ifr-5J:aic-r-i)C:<t:lc, i^IB#^(DI^W*'7 
>^ 2 1 7(0^)'7>-$iMT s 1 , T s 2A<, ji-fAX* 

[005 1] -73, hCOS«<Mt?fe-i>L ANai 

•>h4 2^c^^L^rl4, &§:<tgp2o 1 i-j; ygffi^Hf; 

SB5B-CG)/'?'tr-v h(4, /^^-v hg<fg|J2 1 6£ilU 
T, /^-y K-^g)52 1 5lc«Jg$H-5o 

SP 2 i 51*, ^B56rro/<v-y h^/<-y^ric-B#iaffi 

L, ZH£ftm^X')T)\,?<{ A^r— S»t/^^ Kl-f^t 

t, h#fl?si52 1 sizj:yttai$+Lt = yT;u^-r 

At?— ^(4, n^^iS' 2 0 SECT'S' — 5t;i-gf4 

SU2 1 aiz«<ft**i«. 

[0 0 5 2] ^B^rOT/^-v h^SilLfcti^- 

I-I4, L A N n. — -j h 4 2 (DiHSIfSB 2 0 1 , frJffllgR 2 
1 0£iiCT, 7i- XSB2 O 2 (Dflfe^iKSit 

$ijffiia52 1 8ictli*o$4x, co)ii*a$sif^i:f§tgJ^ 
}«»*J»8»2 i 814, mffi-h^ls* 2 1 lfrt>/<i>rv h 

[0 0 5 3] -5-LT, @4BIZ*^-J: : 5l;, /^7hfl) 
SiHHT'fe-5 L ANSS^S4©L A NO.— -V H42 
(*, /^<r-v ha, /^-y hb. — tl>5 J:5l=/^y h 

$>^T s i , T s 2, -*ttdi-r« title, 

KD®1IB#^.<D^*'t7>'Si 2 1 7<Dj]^ls F-fil'T r 
1 , T r 2, -^Itfcb-f-So 

[00 5 4] fit, LANa=7h4ffl«j|S|3fiKi 
1 814, /^-v h^t>ttdiL/-^-l'AX'Si>^'T 
si, Ts2, -i:, /^-v h^gllLfcBt^cDP^^ 
0>^2 1 7OT*'t7> HTr1, T r 2, -t^fflL^ 
T, P-v^ , nUlfiycDL ANa_7 h 1 
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hftizfocx. VC020 A<D5&mm&m$:mMi-z>z 
tiz*. y. mmm, &mm<ntny?m^<Dmm$:'&t> 

[0055] Ttut>*>. z(Dmm<DBm\z&i\xiz. 
*rv hss«-r^>ri:ic/^>r^ h*^«aj?-6£-r ax 

MIT r <t<&^»7i<, £<Di\*rv h*a«Lfc» 

dizfc-jerfctitf. atB«£ss«t-e. tnvtm 

T*^ p ^ <7 fi#fl!)Ha»A<-r*iT t * £ C <t lzt£ h o 
[0 0 5 6] O^y. 04iC^LfcJ:5(C. gH(D L 

h a £%:mLtz t£<DJl<t>ls h{lT r 1 h a IZ 

ttao^ftTl^?^ AX*>^T s 1 t(Di»A t b 

[0 O 5 7] fits #[°IC0^A t n <B?E5]C0S»A 

m 2 •efflt^ p 7^ Met y t^tt^ic t4<» 

[0 0 5 8] ^B(Da#A t n>»la)8»A-t 

bt^nil L A N b 4 2 Trffll^^) ^7 P *y "i? 

A t bcty*#< te^tz&V, LANiZ7>42tI 
1*£<7P*;/?B^*< SIl(7)LANi-7 M 2tffl 

[00 59] fit, gflfflflOL AN JL- -/ h4 2CD3S 

»is&i&tijttift2 1 8 it. mtsKomftA tbt, ^©co 

t n i:COitgi^(pS^t^r. VC02 1 1©* 
^lfliJ(0L AN^^S2T*ffll^t)^^/c<7P^^7^1 
[0 0 6 0] J-fAXP7 h*(*»Lfc/^v H 

£±f&LXi£mrz>&5\zT&/<i'7'y MD&mmcDL a 

ni-7 McfcuxTa>««fc, -SfiLfc/<^?>irttla 

TOSriag<b£{Ij5 . g]6<D^P— ^V — h£#8BL&A< 

[00 6 1] /^v>r^ ha>2HHM0>L ANaz^ h 

©LANa--> h<DKft$KB^-ri>yctf>(D^P— 
ht?*"U. WaLfc«0>LANtt5SS«2^6LAN«- 



*gl4A/^ 7 h*i3ie-r4ii&<DLAN4S*S«2 

OLANa-7 h i 2a>mft*ttwr 5fc^a)ta)Tfe 

[0 0 6 2] L AN217 h 1 2lz£ — 1 
^bLAN 4 (Diiff f 5U7M-f At— £ 

LAN2^7 h 1 2(D>f>?~7x~x 
SP2 0 Z<Dj^v h£j&SB2 1 3ICj:ij/^^ h*<±/£ 
(Xf7^S3 0 1) o fit. sa<iaj2o 

1 . SJSPSB2 1 Ofi. fi»tt<D**"JTtt#*ttffi-r* 
'^S302) % *eJStt«=ffi**<«Cf+*Ltf. SSOffg 
[0 0 6 3] X Try :?S 3 0 2 <D*J9Jffl3lCfcl*T*. g 

0(4. ZLfr^tWv b±f$.m2 1 3. .i\*ry h3IStt2 

1 4izii*o-rsa)-e. h±/$g&2 i 31*. ^xu* 

T. C(7);fc^>hM££^AX£>:/Ts<!:LT£j£L 

HcttlBti (Xf7?S3 0 3) . 
[0064] fit, ^f>?-7i- Xgfl2 0 2lZfclN 
T£j**;h.fc**f AX.*>^T s ^«0Lfc/^7 h 

iWv hant>2 1 4. j£»«»2d 1 saur. 

/*X9<>6 OlCiSttS*^ ffi^5fe<DLANag5R*fle-4 

(~2£fi* (Xf7?S304) 0 

[0 0 6 5] -5-LT. $W§P2 1 014. ^-St^gl 
1 1 ^feMStlSUTi^Uf- *a>**-<T*SB 
LfcfrSfr£*HBrL (Xf 7/S3 0 5) , t^T0'J 

fc<t ^(zf4. X?y?S 3 O 1 ^ba)ffil$»UlL, 
5o f LT, ilHi-r ^ J: 5 fC^tlfc: »J T^U? ^ At—* 

[OO 6 6] COcfcdfc. h(D^I{R5C0L ANa 

>*(D*^>hl$?^AX$>.?T s t Lt/^7 h 
[0 0 6 7] /^y^ hCOSillUcDL ANaz 7 h 

(DWtft&lz-o^xi&Wt&o melt. /^7K0gfi«! 

©LANJZ-v hCDKj^^^f -S/r^CD^P— 
ht?fcy. «Ji6Ly=«<DLANtt3fe»«2^&LAN«B 
*8fi4^/^7 h*jSBr*»*0)LANJai*SgB4 
(DLAN2Z7 h4 2(DS)^^t|)fc^0t(D'efe 

[00 6 8] LANaz^M2<Di6l|»a2 10lt S 

l-*4iSB5fe I Diz£*DXmmi-%Z.ttfX*£Zo 

T> LANaZ'> K4 2 (CfcL^T. Y ^x—X^ 
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2 0 2<D§£mffl ! &%kft\W&2 1 81*. /*>ry.hCDg{iB3 

ti&m-tij^^ hmr r tttomm-h*?^'? 2 1 7*» 

[0069] f -f>^-7i-xa!2 0 2©/^ 

-s£-<ax$>:7t s^tttbL. ^«)^;SSt*ij»a5 2 1 

8lctt*&t-* Wf77"S402) „ ••TKMiftSktijlMIS 
2 1 81*. y^-y h(cS<fB#^^^-rii'7> hii&T r 

LT- #@CDM#A t n^Sfflf & (Xfy^O 
3)o 

[00 70] mi*, g^tbfc/^-y hic#^*i, 
SffMgdg-^T. fc&LM*. #1^912 1 o^s-r-s 
Sittfc/^^ hcD&fc.k'cDtSSgl-S^-C. JStgJiifc 
&#J(ipg|5 2 1 8 1*. Sfl Lfc/^-y f-A<. ^fcJCD/^-;/ 
hr-fo^A^A^*iJS'J-r-& Uf'^S4 0 4) o CCD 
Xiry^S 4 O 4CD*IJ»IMSII*. ^HCDgltffiJllCfcU 
T, S«Lfc/<y^hA<. f 1 §@CD/<T-v hA^Av 

y v h -c* fc 5. 1* £ « »j r •& sa n -c & s „ 

[007 1 ] X^<^^S 4 O 4CD*iJSlJft!.S(CfctxT, S 

tz't^izit. %mmmmnmsiz si*, it&mcDBij 

®£^@<DS#A<^oTlN&:l,N.<D-t?. Xf •>7'S4 0 3 
»cfca\T^a3Lfc#[elco^«-A t n £ffl[a]CDM» A t b 
Ic^tL Uf7?S408) , CCDg]6Jc^-r5!ia>U 

[OO 7 2] X^f-y^S 4 O 4ICfiJK«iaiCfcLNT. S 

Lfc<h£lcl*. S§ft^^©I8SSl5 2 1 8 I*. ^fHKDMtt 
A t ni, mflHlCD^A t bt^tttxL. ^CD*/M1HS 
S*iJS"|-r§ Wfy7S4 0 5) „ 
[OO 7 3] XxVT^ O 5CD*J*JfilSlCi3LNT. ^® 
ff)i»A t nirmllHlcoM^A t bi:A<-SiLriN-5t*iJ 
»JLfcli^lCli % gflfflCDL A NO." v h4 2fC*5L^ 
ffl I n £ ftT t ? P 1 . SUM! (BLAN2-7 

h 1 2iztii*Tm^z>titz<? a v <7 m^t(Dmmtf&-o 

Tl^Z tmiSi-thZktfVZ&o CCDH^Jrl*. gffffl 
<DLAN=L-y t-4 2iZt5^X<r><7a»jtrm^<Dm%im. 
(Dfflmitt&Wtt^CDT'. Xf'y^S 4 O 8CD5!iSlcJ: 

#H]CD^#A t n£MlHlro^»A t blC^ftLfc 

[0 0 7 4] KTVlftO 5<Dmm9&miZfcl\T* 
CDg#A t nA<. |Jj[HlCD^»A t b^y/J^l^JBrL 
fctg^lCl*. mm L <fc 5 \Z . £flMM0> LANa-^h 
4 2"t?ffll,N^^o-i/ ^<g-^-A^iMAy"CUN-S i^lSf^-ib C £ 
A<T'££o C CD Jig" I CI*. *fil)l;JS^]{S|ia5 2 1 8 I*. 
VC02 1 1CD3§SJl;gi|&£te<^£.fc.?lcftJ^L (X 
f';^406) . L ANll'V K4 2 "Cfflt^^ P <7 



M-^CDJi;&iBr£. iHIICOLANar.vl-1 2CD?P;/ 
-7 ffl^CD^«^lc-&t?-t±iit;<i: 7 Ic^f-So 
[0 0 7 5] X-x-y -^4 O 5CDfl)»lffil3aiCfcaNr, ^H] 
CD^»A t nA<\ flllCDM^A t b * <-J fijlff L . 

/c*§£-KI*. fiatfc^aiC. S<Iffli|CDL ANZL- h 
4 2fll^7 0-^ <t-^A<ii*LT l*<& t f iJKf -S C t 
A<r-#S„ CCDif^lcl*. ^*IS;fiifc$i|SllSi}2 1 8 1*. 
VC0 2 1 1 CDfg«il;St(t$a<-r^ e fc7lc*lUfilL (X 
f'^407) . L ANlt'^ h4 2CD<? a -y^fl-i-CD 
fflfc&i. H^tffllCDL AN =L-y hi 2CD^D V V 
cDffl^lSlcg^-i+jXt;^ 5 l-f^o 

[007 6] fit, Xf7?S406> J3*l>\ Xf 
•V t/S 4 O 7 CD«iSCD^. X'r-V^S 4 O 8CDMa(C<fc 
M. ^@CD^»A t n^strlHlCD^A t blz^Lfc 

[0 0 7 7] dCD^-5»3L.r, hCDSWffiiCDL A 

<r-y Kc#tjD$ti-TLN-5^'rAX^>^t. SBCDI^^ 
<DL AN2-7 hl^fctNTfflC^ixfc^ □ v^m^t. 

i bcd •? p v i fi# cd mm ZStt Z> <fc 5 ic-r -S ut 

[0O7 8] fit, CCDfn CDSJfiCD^^ANt.t^ 
i.J;3(c. L AHV&Mmwm%!&-£1\Z>*v h-7— 7 
^a'V^^CDttufclHl^PT'fcoTt. ^fc. ^7 

p t m m <t h )xx t n * i mm r* fc o r t, , am 

fl9CDLANO.^>v ^-■T?fflL^t,^^fc■7P'V•7^1■§•CD)^3S^!c 
S«ffl«CD LAN - h T-ffl Ln hfohO P -7 

[0 0 7 9] ^fc. /W 'J hl-mD^tl^^-fAX^ > 

^i:. SBcD|S|«7:'7>^cD*'7>h<lt(c t J;y. S(i 

fiiicD l a n jl— hcD^ n */ ^m^am'A^nm-t •& 

CDT% y hcDeitSacDSt)^d:i*CDi5S$#ffi-r 
•SCi:^^. 2I1HI9CDL AN3.^i-v h-T'fflLNt.tl.fc^P 
•V ^ll-^-CDia^lC. gflfflilCDL ANH7 h^fflLNf, 
^-5^P-^7^CDJl;«IS!t^^ti:iX^. 

[008O] $f:, /\°>r-y hlC#tja$*v4CDI*. /^-y 

hA<ein*^5«p B i (eiHitflj) cdi^w^^v^cd*^ 

-©yz«)ic, h^^RfeLyitCDCD. 7>^A^fi#*, 

CD^#$Slt -5 1 tU<, g<f f!|CD-7 P •v7iI#CDiS^ 

[008 1] i7it eiixii. Mmmm<m±Ltztzib 

IZ^ ii^CDH^M^-SJ-r 5 >-7--C. 'J7W-fAf-$ 

^ iiurr s c t a<i? #/j:ano tzmsmmz mm? $>tzst> 



»■ >» ' > 
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ANfi*$|S2frf, L ANa«j;fcs£g4->. gjfc. LAN 
iS5£gg5**t> L ANii^S3A, 'J7J^-fAf- 

[0 0 8 2] mHZ7pTm<D^-B. LANm^.^W.2t 

tscicty. KHiiii»A<fi]y^rt.^T^s 0 cot 
MOTii-&icii. l ANas^a2ici*i mmtf. lan 

[00 8 3] fit, D7lC^f <fe-5lC, 7L/- A<Djfc 
afiaS*tT1. T2, T3> T4. —<7>£ -f = 

om&T 2cn&8gt. m&r 3 tm&T * tnr^zmm 

n%itf%±LTl^o ZOtztb, LANO.--yh-12 
I*. B#jST 2(c*si^T. y^y>v h£i£Ui-f -5 C 

[0 0 8 4] Z<Dfzth. H 7 B iC^f <fc -5 B#£T2 

[0 0 8 5] g|7 AlC^Lfcfc^IC. SfiS«-^ 

A<. 8|^T 3 tBl^T 4 tMCfe^-efcoT. L 
hi 2 7^£><7)/*>r:/ h^JMttS LfcSaro. '* 
3fe v LANa--; h 5 2fr£>CD/**7- ;/ hcoe^ERSH::. 
Wlflt-^^LTl^ig^lCli. L AN3.--7 r- 1 2 
A^li. -f = 0$i|B#^T3lCfcU 

Tli. /^*rv h(DHHlA<T?#-5<7)lc s LANa_7h5 
2AMb<D/^^r-V HiSflW 5ct*<t;tf, g]7 CirjF 
-T^aiC, L AN2Z7 h5 2. frt 3 T&mZ*lZ>'«> f TV h 

[0 0 8 6] LfrL. C<DHJS(Dff^<Dti^<DL A NO. 
-■vM 2, 2 2, 3 2. 4 2. 5 2CD-£-;h.-? : *U-fcl^ 

Tl*. /S^-v MCttflQ^tWrS'-fA^-S' IE© 

% ft $ . Sfltfi x-m * d v ? {R#a>n& 
ft ic-^-tt a, t? c t #x- # i. „ 

[0 0 8 7] /t>r-V r-0)g1HI«<DL AN2i 7 h 

icfci^-c. sbcd^o v^«#a)nftft$«i«p-r ««« 

»A t b*£tt&L. *<D;M^^ICl£i:TJS;gftCDia 
^lpI^#<JSi|-rSJ:5lcL/-o fLT. 

t n fc. B?[siroM»A t b £:05^£3}?tf>. C©1 
<D*£ZlzfcCX. I3;£ft£ <t*<7X <bl*Tlf /= y . fc£ 



l*o 

[0088] o£ y . Biftftomft&Girtiit-cfc < . '» 

&ft<7)^IEm£t»l»T££5lc?-SC<!;A<T*£-5„ t 
*> 5 A/. JS;£ftOTf£IEg£tt&fl<Jl::'h£ < ^#>1$5£ LT 

olZLXti,*>^A>J:^. 

[0089] com 1 ommmmiztsiixi*. 

L ANSffi^S2A>t>LAN4sB3S^4^<D U7^-f 
LAN JS&KWSI . flili..LAN 3is3fci&it 5 f, L A 

[0 0 9 0] COTJ:?!-. COTHJSOTff^lCfcOTIot. 

^ o -v f? «ft ^-r h c 

[009 1] o^y. iiumflOTi^^^^^^icjtoTii 

a -y?e-S|<DJ§;&ft£!iag-r-5o 
[00 9 2] tLT, *@*tfl*)^^rapaHSi: Lttbx^ 

*«««) *? a v o \im<r>m &ft zmmi- s c t ^ * y . 

[0093] CHI -J; y. Z^WI&t— *tzH 

<D<)T)vmi*T—*>£' < i'rv \~fcvkiz&Vfc&-?Z>m 

M<t< yTiu^-fA^— s>^iia«-rsci:A<t?# 
[oo94] mz<r>^m<nm-m'i msit. znmzn 
<om 2 (ommmmte. mmmm- * y «- l a n 

M*<^-r-S<t5IC$tlf_L AN (Local Are 
a Network) (Dit^OT#jT-&-5„ ^fc. CCD^ 
2 (DHJgOTff^CD L AN|Cfcl^T : b. ml^Lfcm 1 <Dl§ 

m§:-t&&oiz2*i&£ttiz. fcm<Dmm&®'MLt>: 

tfZ^^V^UTV^^tf^mte&olzZfrx^Zo 
[0 0 9 5] ^fc. ^-St^ggl 1 . 2 1. 3 1. 
4 1.51 OT^tl^ttl*. 3R 1 <7)3l)S6<7>J^<7)ii^i:|5l 

■So LANa-'> h12. 22. 32. 42. 5 

2i±. &%:m$HzT^T-)-tfmmzii. *a:*yf- 

* OTiUS £ tT 5 C t A<-e ^ S <fe 5 iz $ *T,fc£ , 
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12, IH3£BH*TliiriiiL/c5l1 0>3li£0>f&sgtf> L A N 

[0 0 9 6] zotztb. ^<nm2<nmffi.cDmmizfs^x 

t, LANaz^M 2, 22. 32, 42. 5 2 1*. 
12, l3lC7pLfc8t»££*rt3*,<D<!: L. 12. 13 

ztm^Trnm-fZo <cas-. c<Dm2<Diysa>f&f8ic;fc 

OTIi, l2lC^L./iiIglag&2 0 i(Ciilg(Sffl(DT> 
[0097] fit, iSlCjj^^dlC, LANffi^g 

AM&o/^-y hii. oicj:y>M8£:h.T. L 

A N $63fc!gg 4 Ic^t" <& J: => <C £ . 
[0 0 9 8] COTii^ LAN3i3fcgg2^£><D/'S>r-:/ 

t*w4>ffi«as*m^*t-5 Z irfcj; y „ 7 o lzt3 

0 *tc— c-cf*&<. 

Ifc^oT, /<>r-y hcDiSHUBNcfcOTl*. 7 
-t?feoT=fe,. .fia£MS#£/<4-y KD'*-if A7^>7l: 
[00 9 9] C(Df-#>. miOTHSS<7)Jf^T*lftB^Lfc<t 

?ic. h<D&ttMM&. strain & 

<fc5lcgfHM<D£ a ?9tt#0>n&ft$HB-rftC & 

* y J siam t sen two?? m^<Dmm 
at?* 5 ic-r *■ c G>ima>tt z&m-t zmsiz a or 

* n w * afr-tir&t; Ct /><T- £ < 7T u £ 
[oioo] fct-, ca>m2(D3gj6cDj&jsicfci^T 
£. /^^rry Mc#an£;HTi^SYAx*>:7ican*-r 
«fi3 i SUMO * p -v -7 If #<D 1^ M ^^>-t*jx t? cti< 

[0101] fit, com2/rnffi<7)i^sicfc^r 
i*. c.(om2<nmm<Dtem<D*-j h9- 

1 a n Jt£sa-p*it£B0> *t#*-r & * •>> 7 

-^-Sf-fA^^V-Sf ^ffl^r. «M7 OlCfclNTfl 

[0 10 2] h-7— ^S-f Art ^V*!*. MS^*-;/ 
h rj— V lc*i(,\-Cftil<DB#fa J: o ICf -5 fctfXD t, 

<DX&& 0 fitt*-? h-7— 7(CtS^$^fcL AN«*g 



ic jijfa^cD^-v h>7— 7^-f j*t>*?>$ omzmztt 

t'LX. tf&mcDttffi £ ft o C t tfX 7? £ -5 <fc 

[0 10 3] ^Lt. C(D^Jg(Dff^lCfcLXT, (f>%^ 
f 70li, 12. i3$ffll^;LANa-7H 2, 2 
: 2. 3 2. 4 2. 5 2 <t teimmamtiit Ztltz *,<DX- 

lt. z<D , m2<omm(»m'm(D<pmmw7 o<» 

JlPZsZ 2 1 9<O^J-t7> i-fiiics^T&tb-r-So 

[Ol 0 4] C<Df=il^»(D^ail*. /i^T-j 
t~<D&mm(D*v h*7— ^ r> -< l*i]^>$<Olj't>> hfiS 

i36ar-*a«r©*^ h-7-^-st-cA* 

[0 10 5] fc&lM*. GJtl^M^a)»jCD^ai7J;ii: L 
T. tlg§7 OlCfcLNT. feill^M^^^ai-r^fctt 

lC^^l^Ti^Hl^l^OLANZL-•v h(D*-y h9- 
1jOIs$<D1j'7> hif/<77 h0>2|{glftfe|£ 

hic^-^Tjini-r-gxfcdic-r^,, tut. -i\+v hie 
MAa * 4xfci^tB#sij £ * h r?— <7 ^ -r a ± o > $ 
<DJjp> hfit. 4>i^^M7 o(c^^t^r(D/^°'y -v 

^«ftS^<D^> h 9— -5» •< A* O > (D * *7 > i: 

«>s»* &&mm;ftt LT^tb-r s * 5ic lt t .tlx, 
[0106] c^^aic. cjajjggfiicfci^-m. cc-e 
-s £ -r ^ st>iz&m<D7j m i » 

5it^1?#l.„ ^Lt. «iaiLfce^M»S. SIS 
LT«t«/<^v hA^ttmLfr^-fAX^V^IziO 

*-r-5c -f it. 4>«^S7 oAN^isntsn-s/^-y h 
(d^-<a^^>^^. eisi^«-$jia*Lyc^'rAx^ 

[0107] ca>«fc5ic *iS8^M7 oicfci%r^§*t$ 
-frf=ei£M&#.£/<*- -v h (cf^o $*i,r 0-5 ^ -r AX ^ 

Wii^i:I^i:SQ:S$'r-5iIi:lcJ;y. h<D»«fil 

-7 P ^ ^7 ;S§H t P C l=<C -5 «fc ^ IC-T -S C t A<V 

[0 10 8] 1914. Z<Dm2<DnM<DKm\Zte^T. 
L A N3ffi^^®2 t L A Nffi^gl4 i: CDHICjsL^TfT 

b*i^7 p •v^'ll-§-<Di^ffl^t3-t±i&iJiB^-r^fc«)a)l-c 
— •> h 2 21*. mmLtzm i ronnscDjfjsgro^^-tp^ 
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[0 10 9] LfzA<oT. HI9 AC^-T^IC. t\*rv 
halcl*. C<D/<*y haa>£{m*jfi*jM-|g»J*«>> 
$ 2 1 7©*^>hIA^-fAx$ ->ZfT s 1 i: LT# 

Haiti. /Vry hbicii. ccp/^-v h b<Dj&<tB#.±i£ 

T s 2i LTttJjQ^tl-S,, 

[0 110] L ANO.--V h2 2Axf,iHft$*ty=y?>r^ 
hi*. *!8&g7 0{CfcL^T*«**L*36<. C0)4>li 
17 OlCfclvcii. HI 9 BlC^-r^-p tCfiii^A^^ 

-So figi7 oiztjureis^^ig^-r^i:. bi 

9 ClC^-rj;5lC N /i>ry h£g«f -SL ANStffijfc^g 
4IOLAN1ZV h4 2l-fc^rW^iB#^^*t-^ 
*<7>£2 1 7 «CI4 % g«glM;!><^£*W= 

[O 1 1 1] fCf, 4>*I^7 OICfcl^TI*. /<>r-;/ 
MCttAQ^tlTO-SS-f 1X$ l^^ttUJL. CCD*-< 
AX$>:7l::. 4>^it7 OIZfc^TfgifeLfceiMSIM 

•v HcttsnsftTo-s-si-fAxsv:^. 

[oi 12] -^y. «^^a7oii, 09Bic^-rj; 

^AX$>7T s 1 £ttttiL. C©*^AX$>^T 
s *SS17 Olz*jL^-CH±Lfce^^»$AD 
g/T-So f LT, /^^^ h a(C#J)D$^TLx-5^-1' AX 
* fciftllMttjWJQSt:;* ftfc* 4 AX* 

£&*.T. ^^S7 0ANf>tt^-r^, 0 
[O 1 .1 3] .Cfl)«fe'5l=, "£IIgg7 Oli. /<*-?><0 

mm&tii-rhtttiz. uzttm&tix 
i^*-<Ax*>?£ttajLT. G&mmftZtiQg.i^ 

[0 1 14] LT. SlfflWCOL ANi-'y h4 2IC*J 

[OI 1 5] LfcJ^oT. El 9 Clcij^J:?!-. LAN 
O-Zl-v h4 2lcfclvt\ /^-v ha. h b.ODHIC 

SiL/i^p. /^T-'y haCD£*HB#fCfcOTI*. /<^>v 
KaOTg<tB#££^'ffia&?3t>>-$<<7>;fo'7> hilT r 1 



AX*>:7£ttaj^& 0 C<D*-f AX*>:?|;*. LAN 
h 2 2ICfctxT<DA<r-V KaC0i£ftB#<D[^}8j;fj'? 
>*2 1 7(D*^>hilT s 1l=«MB3M7 0f::*>M.*T 
a>fi£MS»e 1 tltzt CO T&.§>„ f LT, 

*TV V bg«B#(D*'t7> HIT r 1i*-|AX*>^t 

[0 116] f LT. /<<r-> hbCDgffiBfJcfcl^TI;}:. 
/^•y h b<DS<!l$££^-rf3W*'7>S<D:^> KM 
T vZ^tetirt-Ztk tl-. >alc#*a$^r^ 
•5*-fAX*>^£tttti-t-S„ C<D*-fAX* 
L A Ni— 7 I- 2 2l=*Stvca)/<*-v h b CDkH1B#CD!^ 
mt)+>>$ 2 1 7(DA-t?> hfifT s 2IC>M8gM7 0 IZ 
fclNTCD£iMg|g»e 2A<ft)#£;KfetG>'-C&«. L 
T. /^7>broSi^0)^^>HT r 2<fc*-<AX 

[0 117] CCQ&IS. f}^Lfcmi(7)^J60)Jf^(Olg 
£<tfs|*§lc. A t n <A t bCDir^lCli. L A 

M2©vco2i i (omEm& , & : £&<Tr&&oizp\ 

fcPL. A t n>A t b CD<t cflcfi. LANi-'j H 4 2 
C0VCO2 1 1 (7)fHl^;«Sfc^«<-r : 5J:5lC$iJ^IL 
T. SlIfiilCDL ANIL- h4 2l::fcl*TCD*P';/*jl 
^0)SSft»^2Hiflii<D L A N .X— •> h 2 2 TBH^c* P 

[0 118] C*Uz«fcy. fJ(Hl<7)g»A tbt. ^-[a]© 
^»A t n «!:*<— ^lc^c-5,i:5fc. L ANa--y|>4 2 
OVC02 1 1 OT^«Jg«&l**f]ffil$tL. SilfflT-ffllx 
4 a vt> m^om : ,Bi$H ^. &flMM-Cfil t \ « 

[0 1 19] C£D<fc-5(^. C(Dm2(D*ffi(Dff^Rl(Cfca^ 

» (feillii3SBtP B ^) «tbLT*P»-r-5A<. 
i3Hiffl9fc *U:5«fl!llzS3LxT(DiBlS!*. 15 . B 6 CD V 
P-fA-h^Tt»Lfc. m 1 CD*S6<Dff^(Dli 
^CO/^'y-v KCDjJUUM (LANIL-^ h22) fcJcJ/S 
flf? (LAN ZL— "j h4 2) lCJ^L^TCD^aat ^^^iblE 

[OI 2 0] C<73m2COHiSCD}f^W4'i^SS7 
O IZ&1\X <D9Stm& . H1 1 OC077 P— ^-V— h L 

>«fA^bittB^-r*, **ffgS7oi*. /^7h?5ft.5 

Uf7^S5 0 2) „ C<75t^. 4>!ffi^7 0li. ^. 
V h-7— ^^-fA^-^V-SicD^OV hlilCg-^LNT. C 

r B i) ^^ai-r^ (7f7?sso3) <, 

[0121] f LT. ®{f Lfc/<-tr-y h^bChCtti 
$:»XTl^$-f AX'S' LT. C^lr{£jligM 

»£flDgLT. Uf7 7"S5 0 4) . i*Hffi-r^/<V'V 
h 0) ^ < AX $t > ^ ftp^ L fc * AX * 
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